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t;l/3>t;a-*, "7— ^X-r— ->3X fl/^3> 

©iMl 0 4 4:, *OU*fll^i:«!lWI^-eilBWS 
tlS^KDNANDy— MUSgl 0 5 4:. ^CglON 

a n Dy- nattoaj73«^fc-r*-r;Hi^TWiii« 

n*»2 0N ANDy— MhIKI 0 7 4:, ^©3f 2<DN 
A N Dy- M@lESoaj7Dfi^»C«J: oTiWW«n«-9->7 F 
;b*-;l/KX^7f 1 0 8 fc-P4U££ns*¥0UBttl9 
SS 1 0 3^{h^.^„ ^SlslSScoaJTDti:, 2IONAND 
y— hHBfcJftKStU froB»t5 4fiONANDy 
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*> awwm ma t e> * s m as^kbic *> 

(NtJIEoSS) jtSEIHBi:, 
MM (Mti2«±©SE») 45K*n^n©S 1 ©fflfflW 

j£ttSIKSONffl(DtBAtH7ic«n^nfll8E«tU (2x 

m- i ) m&2K*ft*t\<D&2<Dmm&ii t P8&&Gi 
?nfc (nxm) fflojBioMffly-ngBfc, 
m i ©WW*? jwwibib i ©aiay- h mttoufttt? 
fcjaiastu «R2oinflMf7A^jnmx«n^ (nx 

M) {@©H2©liay-MI]S§i:, 

J « (JtiiE©SE») «fc£«S8l£ft, 

ouw?w»iiSB 2 ©nay- h laBotuftireics 
isn> (j-i) flM3#»c«iissK*nfc 

(NXM) <@©+fv:7^*-/l/FX^y^hT*«J&£n 

r ^ i. c £ -r § wokm^mwo 

CM** 2 ] If 1 IB«cOffi B a B a^««^|gKl-r5^ 

TtLtcm^ mmtt (2xmxt) -e&-5*ny^f§ 

*f %i&8Bfe*l§IS&&cA2l U /^l/XifitfO <fc < 
( (M+l) XT) J-^T. /Wxmmtfi (2XMX 
T) , fflffl^T-rrPW^>7hUfc, (2xM) 
lO/W^If A 1 , A 2, • • • , A (2 XM) 
MIS (NXM) M©^ 1 ©Hay— MUSS©^ 2 ©f&Jffll 
SfDl, D2, D3, • • •, D (2XM)fC. ^:t\ 

wmmzxti u Butam i ©may- muss©^ 

*^ MIBS 2 ©Hay— h[eISS©tH^fcSB*^tl-S{I-^ 

mibsi 2 ©nay— hii]&©s 2 ©m^s^ca;*} 

So 

TtLfcm^ mm& (2XMXT) T&£^n-/^{1 
( (M+l) XT) JMT, 'W^Mffltf (2XMX 

D , ms^T-r-oim^iyy h Ltz, m*z> (2xm) 

fflO^;l/X«^A 1 . A 2, " • • , A ( 2 x M) «\ 

Suia (nxm) flioa i oiiay— naBoa 2 ©Mflu 

KDl, D2, D3, - - • . D (2 XM) tc. *n 
*tUS8O0#JcA* U iufgfg 1 h [nlgS^ffi 

tuia^2ofiiiy-hiPiKoffi^tcsw^n^{f 

^§£r, W8BS2 0liay— hiaiK0S2 0WJWaj(H 1 fc^ 



(2) WBB^P 8- 1 2 2 7 4 8 
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fiie^^^i^HMfcfcvT, buIH^ i ©nay- t 
®s&<Dttit)i3\ msss 2 ©nay- b ^©ta^ics^ 
snsv^tf^ mKa 2 ©May- hhibos 2 ©*j 

SP^tcAftU IRa^fc*BST«{l^U^;l/^ MfB 
WW*, BtffBj£*IeH8©ffi2j#, MSB3I 1 ©Hay- h 

^©a^csMsnsfi^, mnzm i ©iiy-h 
ms&com 2 ©wwiiB^fcx* u MiBm i ©nay- h 

®E&©HtfJ*\ MIBm 2 ©liny- h |alK©a*fcSW 

20 ■ztiztm*, sflffim 2 ©nay— h @k©sb 2 ©fw» 
arse fc*#atr sffiaa^a«©Kito?ffi. 

B*2*iS6] «a©feSSfc^a©m^*K£:©32j5KX 
W v ^ >yj(5? txfc 7^77h'J^7U 

tufBTK^FIgldlHjK*^ 

30 ^;px«^%^n>y ^im<D^mm^-f-om--kiyy b l 

TtB^t^NS (NtiiE©Sa) ^4leiSS^, 

mis (mi4 2«±obso mtcz-tttvom i <m\vm 

^m^ l cDNm(Dtiif3^ic : tti ; enmmst\, (2x 
M-i) mso%\z*iri?t\<Dm,2<Dmmffi i ?tfp<m&m. 
zntc (nxm) ffloiftay-naiefc, 

WlWH t *«Jffl (JtiIE©lltSO Stc±tSSM^n, 

tu XtliQTtf (J - 1 ) ffifc^tcWSg^^nfc (N 
XM) mWyf^^-iVYT.^ yffc?i««nTV^ 

fBnay- h isiss©^ 2 vmrnwrK. xt> 

50 fflS-r*fi^u^i/*, WE*V7*;i'*-;UK^-ry^ 
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[0 0 0 1] 
[0 0 0 2] 

a. mmm. jtSTassosas* ?s?s^^-yt;v 

[0 0 0 3] PC, WS, 7-lsW3>m<D-$%-g%:%: 

2 >[«iB#ig»)^©#a^*73^ i 
[0004] 2 <e>ic, m^m^mtim-Dmm^ k> & 

[0 0 0 5] ifi¥. Allf^^W, ^l^-tf^x- 
v^x ^ * T'«, ^S^B^ili® L/c7te©K*f • iff 9 

te^-&^^S^fe^ 0 2 l^MJlT'o^x* * 

ssigisiuss, *¥-mm^m*M®,?z>%L&m$& 
[0006] vi±mm\^tcXor^ fe&tt, fckm. 
%z>mgkm*mm*\ *5v;b^^7B#tt<D}g,f B § 

WmW.*-*)^ is > V 7$HStj^B t te-r c 
[0007] -7?, m.£h^mw<D'hmit. fSax bit 

bttMg-Tzmmmmms&t. Mtifi^iiijR 
[0008] ^o^ac7?^T\ ¥fiz.<Dmmmnmm* 



(3) If P8¥ 8- 1 2 2 7 4 8 
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[0 0 0 9] v^v'V^fSHS^BOTkTig 

<^3„ 0 1 2 7j<¥lg»)[HlSg 1 0 3 ©7l<^S(H]gS 1 

10 0 4 ICT KlxT^n-^fflv^c, ft5H<D®HS^B 

»*I^t57^f^7-7t-'J^X7H'l 0 1 
t, SiB|gS)le]g§ 1 0 2 TKTOKlelSS 1 0 3 tt'I 
j££nTV^„ 7Hl/Xf3-^i o 5tcli, ■9-^7';l/ 

*-;i/Kx-i'7f i o 8 *mR-tzrctt><D fflwmmom 
titc^mm^s i~s i Q^^-t^m^-o^xTfsZ 

20 nTi^S,, +f>7;i/*-;i/KX-i'7f l o scoitijjmic 
§il 0 9#©B£*lTl^3„ 

[oo i o] hi 3 i±s j^mmm^m^&mmcT v 
fn - tr&m v^fc^r B «7j^^BcDtj!*oigs!)73 a© 

^ -> ^ ^ ^r B a^afitc Ms l fc lusgT-s t © t -r 

i>o fl^CDlS^l 2 8 0*ibTt3t), ^-©^ 

wmm^mt. ao, /ao (/lii^sb^w 

30 ©SK^at) , A 1 , / A 1 , • • • , A 6 , / A 6 

fcV^T. MSSfl^AO, /AO, Al, /Al, • • 
•, A 6, /A6K«, ^u-yi;mm^Xfj^tiXiS 
K>. A (i + 1) <D (itilfrf,5fT'«lt) ^o-y 
A i (D?U-y?fflm<D2{gtteiT^%„ £ 

;i/ K x ^ <y ^£D*iJ®i^^lil^*-r 5^y7'J>7*/^i/ 

XfS^SPl, SP2, • • •, SP8 0^f^ili:^ 
T'^^o ^^SS*. BfgiJ t 1 , t 2, t 3, t 
40 8 0^^;v ^T'tt^(g^^lH#{i: ^ V 7^ U > ^ L 

[0 0 1 1] TFl^X^n-^ffiv^n^ S'JMi^tO 
t5CWT'!?5„ fifot, II77 7*y^*IFItO 
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[0 0 12] 

tc, tE*©V7V^v*BJlB;j*StBK:«\ ^©7j<¥Ig 

3 0 l^l***^ 7Kwf3-^o«d, m^© 

R(MI9BPIft«>X^2:2:t>lc, MBflBoft 
AT ffif^^Wt'^i-WAK 

*©»a*i 2 8 02fET% i 6ffiSHiLfceMwa^3^x* 
tcmm&vxkimv i 2 8 0 stiBBisnfcw 

[00 13] f=7c, 7KWf3- £H±> C©*^{C$IJ 

8fl9©»^<, fW{I^©nau^©ffl*^fr-e 
[0 0 14] -7a, 7)<¥IE»lHlKffl^ttlHlSSfC'>7 h U 

[0015] *«woe«ti, ±aEiHH£*»ia-r«fc 

^ttfrfOB*. 7 Kl'Xyn-ytcJt^TXSfcgiMT- 
* ft Jfc£a&tB i: * ©IBK73 }£ *««-T 5 c 
[0 0 16] 

@SS i: 6> P. & 5 ffi JMS^SB K * v > T , HWSzk¥IB» HI 
7hLtaJW5NS (NtilEOSEB) ;£Me]Sgt, M 

s@»©NB©a:&iB?fc*ft^ftSBt£n, ( 2 x m 
-1) f@*3#ic^n? f n©^2©$ij«?^ttjis«t? 
ntc (nxm) {@©bi ©nay-Hasst. si©a 
wfifB? *<ffl»isa 1 ©nay- hhj»(ohi*«ih?»c»«i« 
^2©Sfj«^ttji^^nfc (nxm) <@©b 
2 ©liay- baggie Mfftt?tfjfl uaiEos 



(4) ftffl¥- 8- 1 2 2 7 4 8 

6 

1) fflMB#fcWii»«*nfc (NXM) fflO-9-V^;b* 
[0 0 17] £2 4)&iB<Dft££^ScB(i, mi ©IBB 

las^T, b&ibb l&^t/B 2 ©nay- bieisstf 2 a 

73N A N D [§]S§"C : '355 C il^^WLt LT V>5 0 
[0 0 18] B3©«l5i©ftftSjjMKB»±* B 1 ©f§fU! 

10 e^t, «n2j£aiHiB*v msfoicwxmm*i<'y 

[0 0 19] B4©fgBJ3«; N B 1 , S2 $fcttB3©B 
a&B*8EB©K»D&tt£:l3V»T, B»Bjj5StB»cA2|-r 

(2XMXT) TfcS*ay*B*f*i&ffij£SEIIlBfc:A 
ftU 7^7(SA^o J;»?^:#< ( (M+i) xt) w 
T, 'W^BWItf (2XMXT) „ ffiffi^T-ToB^^ 

( 2 x M) l^WXf^Al, A 
2, ■ • •, A (2XM) *, UE(NXM) II©Bl 
20 dliy- h [s]8&©B 2 ©fW®4ffi? Dl, D 2 , D 3 , 

• • •, d (2xm) tc % *ti*tvamtc Aft u me 
b i oiray- h m&©tu2j*<, wibb 2 oiiy- h 
iggsoifjfttesw^nsB^*. tffiBB 2 ©nay- h 

BftoB 2 ©BIBBS? fcAft LTBKrr 5 c 

[00 201 ^5 (DZ&mit. b 3 ©^©ftAB^KB 
©BBl^Kftv^T. Bsas^SBKAft-raeftBB^ 

O^VT' 1 ) >i?mm*T h BUH^ (2XMX 

T) TSS^ny^fll^miSjtaiilBfcAftU 7^1/ 
30 X"IS^0<J:9X#< ( (M+l) XT) JWT, 

(2XMXT) % fflffl*«TfoI^>7hLft, H 
45 (2XM) lOAMfl^Al, A 2, A 
( 2 x M) £\ MK (NXM) BOB 1 ©Hay- HI 
SS©B2©$iJ®« : ?D 1 . D2, D3, D(2 

xm) fc, zti?tim<Dmmc\ts l, tuiBBi©i#a 

y-MslSS©ai7jA\ tufSB 2 ©stay- MHlES©t±57J 

icKi»sft*B^*\ ttrKB 2 ©nay- h ms§©m 2 

OWJ»4S?tXft LT|g»-r 5 C t*ft%H£ LTl^. 
[0 0 2 1 ] g6©PI(i, Bl. B2$fc:t±B3©5g 
40 WOBSB^SeBOfflKlTjjiKftVT, MilX^V^V 

y)«iwtefev»T, MteB 2 ©nay- h @K<oa**v 
huibb 1 ©nay- HuKotefttcs^^n^vM^ 
buibb 2 ©nay- h @^©b 2 omm^ic xts 

;l/ KX-r -y^© J B©AftflS?tcAft-r« ctZftftLt 
LT^5, 

[0 0 2 2]B7©%H^«, Bl. B2$f^t±B3©^ 
!£©BftBjS«B<3Bt&7S&»i::te^-t\ 7k¥^9>*v 

ymratc*iv>T. suiB^siHiggtc a^-t 5 ^ n -y 

50 ©il^a^r. WBB^iiaiJWIBI^J: D t.BvBifi»fcB 



(5) 
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wlt, /wxfgmtm&L, ^(Dtssmmtp. wis* 
s®s&©ai:?m huib^ i ©nay- ugg&oHtfjfcE 

8P4$?t;:A;b U flftSE£ 1 tDltfiy- MBBSOttiA^ 

Huie^ 2 ©nay- h m&©sg 2 osuaus^tc a* u 

X-Y >y^© J ffl©A*lSH?fc:Aa LTfglft-r 3 C 
[0 0 2 3] g!8<D?§0Jlte, «»©;£*« i:«»©®^ 10 

mk<D3z&izX'<v?-> ytt&sm z titer tr^y 

NS (N*iIE©S») ^Siaefc, M{@ (Mfcfc2J(5U:© 

AMHftc^n^tiattx^n, (2 xm- i ) <@*3?fc^ 
n^n©S2©so»ir?*^iiattsttfc (nxm) m 20 
©sg 2 ©nay- muss*:, sctanay- ua»©aa 

«^*A^«*fcr*H«j>^7rllllSi:, WW*?* 
J fS (JttIE©S») «fc±±ii&M£n. ^©$iJ«? 
*MIHHi7J^^7 7'lH|gS©dl*4S?{cSM^ti. A*«B 
?tf (J-l) BfcfHc#aIJSttSn;fe (NxM) ffl© 

[0024] 19 ©area* §? 8 ©*£n.a^B©iKfft 

»^D-^fl^ tufe^msstc A7j u tuie^ 30 
aiHiss©t±i7j*^ taf8a»ay-Maiis©ai^tcKW*n 
tuienay- h iHigs©s 2 co^m^ic xt> 

;b FXf -y ^© J {®©A*>a$?£ A7J LTiBft-T £ C i: 
[0 0 2 5] 

mmm kti^ *^©?s a s B a^B*3j:t>*^©ig 

»^ft©^SSW*»iHIfcS4Wr«o 
[0 0 2 6] Hi «*^©fS B B B a^«©lg 1 ©H5S 

ey^rsiTfes. m^m^mmit, m^trnmsao 40 

£j5 fc mm h =r V ^X # *BBB b T #ffiE £ n fc 7 * f- J 
SblelgS 102k, fl^f^|gK)-r^7K¥iEl!)(HlgS 1 o 3 

t-emm-stir^Zo 7kw-mW)\E}m 1 03 a, hk^t 

<fc -5 Tk^jfegmsg i o 4 ^(DyhW-M^^ 1 0 
4 ©HiMfSWf§f:t5^>'7 r ;i'*-;i' Hx-r y 
f i 08tt*M?nt^5. c©(g, -y-v^b*— ;i/ 

K^7f 1 0 8 ©fWflWftt 1 6ffl-f-3«ifiJS«(2r 



WIB¥ 8- 1 2 2 7 4 8 

8 

n^ti©A^«?tcA^-r^<ii:lcj:D, i^i^^n 

7c 1 6{@©+>-V7Vb;fc— /U KX^-y ^JILT, B&fttfl 
^#i 6ffii-roW#fc»f?ii*ti*. ;l/H 

[0 0 2 7] #Hfi£0!lT'f±, fl^*B©»* 1 2 80*t 
Lx 1 6ffiJgg8L7c^«^-*A7J-rS«^JCOV^T^ 
?ntW„ C©if-g\ ^tc^-r<t3tc. 8 0E'-yF© 
7K¥^*!h1SS 1 0 4*<&EfcfcSo 

[0 0 2 8] *^S6fiR|©ffiSS^««©*¥^«lalB 1 
0 4f±, micm?£?lc, A*4S?a 1 1 OXtcteAtl 
«fbl 1 l*^AA?nft;^Xl§?;^Dy^|f 
fcE»flLTJ«&S'7 MT37N-7t£-y hM©4 0|gt 
05-1 — 105-41 t. *<0^— 7tf y h 

«5Sc^aiHiss io5-i~io5-4i ©sm^s^p 
i, P2, • • • , P4ot, ftmmmt 1 . d 2 . d 

3, D 4 fc*A*ffi^fr«S 1 ©N ANDy-hESS 
106-1—106-80 ^(Dm 1 ©N ANDy- 
h!e]SS©#tB;W§t, A*4B?l 1 2fre»©#3©-f 
7;l/ffENi:*A*if fct5^2CDNANDy 

- h 1 0 7 - 1 — 107-80 kl'MSniV^. /n 
-7 If V Mgjjg^aiEigg 105-1 — 105-41 ©^S- 
m73tC*fL, 2{@©^1 ©N ANDy-MHSS^S^c^ 
nt6D, »»"T* 4fH©N A N D y— MUMSOifclfflHg 

[0 0 2 9] ^7c. /Wlf7 F«fig©^SIe]S§l 0 5 

- 1 - 1 o 5 - 4 i «, ^tjttri^jtaE^RiffiaKijsRi:*^ 

TV>5o -7jfatc£fiT£B#fC«A2>SS?a 110ft» 
p., iSWlR»Cit3lE-r*«fH:»4A*«8?b 1 1 1 
XM^ATJ^n^o 
[0 0 3 0] /n— 71f >y Hft^ttHIgSl 0 5-1 — 1 

05- 4 ltt, 2tg©i'a-y^{i^T*|g»)^n5[H}K* 
ffl^T^5. iot, /N-"7ld">y hffi&femmmi 0 5 

- i - 1 o 5 - 4 i *®ah~irZ><DKamrj;m®\m i %<DWL 

ffifriRifcjtaE-rsiSteAatt? i 1 iA*-r§/^ 

XfS^t-&i6T, ^a-y<7«^2{i. A*rt8*§ 2{!©£- 
tt-4f@t^:i>„ $?>IC, ^l©NANDy-MeISSl 0 

6- 1 — 1 0 6-8 0©$iJWf^D 1 — D 4 i:, ^2© 
N ANDy— hlslK©-r^.— y;i/ffl^E N^rin^T, 7j< 
¥^ftHlttl 0 4 X»t5I«<8 ^©^«, -&H"9fi 
t4t>TV^. C©«H}fS^©»fi, <i^«©»*M 2 
8 0 *§Si5^^ Wl#«^©fflJiraa*VJ>^ < ft 

[0 03 1] -7?, (S*i^5tlTtfe7KUXf3- 

»«^©iitil 4Mtrj:^ 0 -Tftt>-&. *HSSfi?y 

*\ fi£fc©9/l 4fcftoT^S 0 WH8HI^©ffl 
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[0032] ^mmmx'it. hs^aiHiss 
v hMf8.mm\Bi&(Dm%tft 2 o&t lt, ^-o^m?^ 

4<@om 1 ON A N Dy— h0BKA*-«-*«lB8K LT 

[0033] *nsfi0ye{i> mi, m2CDf§gy 

-h@SSt LT> N ANDy- MsJS&^Jf t/VCVSftV 

#*fiSWC*5lt;i>, M-7f7 h^Bg^SlHlgSl 0 
5-1-105-41 cDtb^ft-^P 1 ~P 4 Ottilia 
L"-<;l/tf£*f 0«^£\ glONOR^-h (HlEStC A77 

u *nffimicisi,}%m2<DN and?— b®mcxt> 

m2£DNORy-Mi]gStcA*-r^^*^5c £ 
m2<DNORy-Mel^Otb^^S^-r^tli*/^ 

[0 0 3 4] 13 2 It. #?PJ!©&ffiS^eoiMIJtt?£ 

om 1 <onssp^^-riiT'fe§o m 1 fc^ 

>C « ^ii t? ft <DIS»J73 5* O— 00*^ L fc t> <D T'fe 

^>o 

[0 0 3 5] g?\ /s-y\£-y h ^fig^ftlHi^ 1 0 5- 
1-105-4 11:, ^D7^SS}*' (4XT) (T& 

t>'7';^t-;l/KX'l'7^0t>7' l J >7mffl) <D5u 
-y^ff^fCLK, 33*tfA;>7^a 1 1 0fre><D/^l/X 

*S* S (4 XT) OA*/^l/Xffl§V S T a^i2(C/fxt 

•y v^§j£&.m'& io5-i~io5-4o co&mtim 

(4 XT) T% fiMtf (2 XT) •rolll^i/^ h Lfc/^ 
v^{f^T*fgS!)£ n&fc£>, ^n^ff^tLT, CL 

Ktm.m<Dmmc&z>?uy? m mtw&fr e. a?d l t 

—73, m 1 ONAND y — h(H]SS 1 0 6-1 — 
1 0 6-8 OOfMSPft^D 1-D4 tLT. ^;1/X<|gtf 
(3 XT) , /^UXMI^ (4 XT) , T -f^lHS 

*-X~>y h Lfc^;bX{I^. 13 2 C^t^^^y^TA 
TJ-fSo S2©N ANDy— MnlSSl 0 7-1 — 

1 0 7-8 0O-l'*-7;H?ENi:LT, gSSl^l/ 
TbVM-U^Oft^&ATJ-r^o ^CDiig^ J© 2 ON A 
NDy-hESSOttiTjfl^S P l~SP80i:LT, 
tlsXmi (3 XT) , ffiffl^T^OlH^^hLfc^V 

Xf§(c J; ^ TlB5Snftt V 7*;V*-;V KX-T -y y 
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10 

5f-Ta>ytl, t 2, t 3, t 8 0T% 16 

tBM?uy-#ft^s l-S 1 6 

[0 0 3 6] &L±mmLfct: o KLT, fSWIifl^y- 

[0 0 3 7] 0 3t±, *^Ojgr B S^«©|git)^?S 
©m2coHSS0iJ^-r0T$.«.o #HSSM«\ 0 2fc^ 
LfcmiOHS£0iJt[Rl«fc, mMm*T-$"^^-( 
10 >&C»#&t?fcit><DBifi7?i£<D— 0!I$:^Lfct>OT-&5 

tf, I^Ttc^^7??Stc=koT, mi oil^s0!lJ;^?fcy 
[0 0 3 8] g;-f, A-7(f7 h«fi8^*lHlSSl 0 5- 
1-1 0 5-4 IK, tuytmmtf (4 XT) © (T 

«y vy^-^Kox^-y^o-y-vyy >t>'mffl) z 

a>y^{t^CLK, *5<fct/A7D4i^a 1 1 0fr£>O/S;l/ 
Xtfltf (4 XT) OATU^Xff^fV S T a£r0 3^ 
-T^^vyeATDU ^OA73^bX{s#^n-y* 

20 e>y hffifig^ttlHlgS 1 0 5- 1 — 1 0 5-4 0 0#fcB73 
ffl^P 1 — P 4 O tLT, miCTfi-t&vlZ, sifrxmtt 
(4 XT) T% ma& (2 XT) -rolll^^^hLfc/^ 
^X«^tb77^tli>o Clil^TO|gl!j7i?4«> HO 

[0 0 3 9] —73, mi ONANDy-MHjggl 0 6- 
1 -1 0 6-8 0<Dfflfflmm) 1 ~D 4 i: LT, ^;bX 
■tS*" 5 ( (5/2) XT) , /Wxmmtfi (4 XT) , ffi 

5^y?A73-rso -r^^*., MfP/^l/^A9D 1 ©it 
i«su*, (t/2) f£ttS5-&fc^-r = >?-?X7Jt 

2>o m 2 O N A N D y— h [el£S 10 7—1 — 10 

7-8 0O^-7*/H§ENtLT, iia^;l/jbVN 
>fU^;UO«^*A*-r*. *OlSS, m 2 ON AND 
y-MaI£SotB77fl^SP l— SP8 0i:UT, ^;PX 

( (5/2) xt) , HLmt^Tr-om'-Xiyy h Ltc 
yt±, iafc^-r<fc^tc, -y-^yu v^/^i/x^ic^T^ 

40 ^5-T5vytl, t 2, t 3, t8 0T% 1 

6fflM?ijy-^{i^s i— s i 6^yyjyy'u 
Mi^^y— *MX^>tc«i*jMyo 

[0040] mi o^sg0lJi:o^lv^{±, m 1 on^ijtc 
fev>T«, i^2fi:^-rcfc3(c, BftMi^-9->yj vy 
<* n s ^ -r s v y i- ftfioit v 2/ y/ ^x^^sr % 

?ti5^i' = y^cfevt > fflo-y-^yj vy^i/xfi 

50 /^Xff^05i:%±^t)B$giJ, i'^T^OBfS'J^iSV^T 
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icttL, mznmmmv&vic ^yyvy^mmt, 

m&*fa±-$i£ZC£tfTZ%o 10 
[0 0 4 1] feLLI^Lfci^cLT. ^2tC^L.ft|g 

[0 0 4 2] El 4 (4, *^©?SSS^^©lgiS73a 

©^3to5isgfiaj^-raT^§= mz, m 

3tC^L/clgl, Sg2©||S&0!l£|ij|«lfC, BjJHItfi^S:^ 

T^^o 20 
[0 0 4 3] $f\ J\-7\£-y Mff fiScTtSHSS 1 0 5- 
1 — 1 0 5-4 IK, ^d'^fllitf (4 XT) © (T 

7^CLK, feJ:r>'AMf a 1 1 0fr£<D/^X 
mtf (4 x T) (VXtl'Wxmnv S T a^i4£it 

•y M#fi£^tt[E]8§ 105-1 — 105-40 (D&Bitim 
fPl~P40i:LT, miZ7K?&?lC^ M;t/Xip§tf 
( 4 x T) T% ffifgtf ( 2 x T) fo!^->7 h Lfc/< 30 

;i/x{i^tfm7jsn3o ccst©^®^?*^ mas 

[0 0 4 4] —75-, tg 1 CDN ANDY- MUSS 1 0 6- 
1 — 1 0 6-8 0<D$iJfflI{I^D 1 — D 4 LT, /WX 
ifS^ (T/2) , ^XJ^Wtf (4 XT) . GLffitfTf 

•om^yy h Lfc^;i/x{i*§$\ mc^-r^-f^ >^"t* 
atd-ts, -r&fr-s, ^-7\£v hMi&i£&®m(Dtht> 
^xfi^fp i ©it^±^t>B#^Jti:ML, i»^t/X<l 

1 <DxL%±.-&<0 B#giJ^r x ( (3 x T) /2) fctf 31 
5>-l±fc^-r 5 Zs>fT*\+}-?2>o %tc. ^2©NANDy 40 
— hlelSSl 07-1 — 1 07-8 OtDJ*— 7M§^E 

^<Dmm. S2©n AND-y— Msiss^m^fi^s p i 

~SP8 0tLT, /Vl/Xifltf (T/2) , {iLfttfTf 

/^xmw^-i'sv^t 1, t 2. t 3, •• 

• , t 8 0T\ 1 6*BM?iJ-r-*{§^S 1 — S 1 6 ^rWS 
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[0045] mi commmtnm^it, m 1 <Dmmmic 
% i <onmm& k> t-trvxu >7mm*fa±tz-&z c t 

[0 0 4 6] S2 0^Jfi«Ui:oav»4, fg 2 <DHfiE$Uc 

>rx*^fci»£-r act ^2<D^sgCTj;f)t 

[o o 4 7] ■ s^kmmLfc^v-K.Lx. mi, rnz^om 

mz&tsztwezzo rctcL, m3(Dmmm<Dmm^ 
ffit'tt, -9- >7°v z/f/wx <Dffi&. vz/7°v>ym9n 

[0 0 4 8] Sfc, ^3©HSS^JtC*3V>Tfi, ^lCDN 
|5]SS©a73^;l/X{I^fc, »J»/Vl/X^D 1 ~D 4<D 

[0049] H5»i, *nm<Dmshm.7Ts%iW<Dmmj5& 
<om i (ommmtmmi^ m 1 »c^Lfc«s«^Si«* 

[0 0 5 0] Sr, A-7e^ F^fig^lt(s]S&l 0 5- 
1 — 1 0 5-4 HC, ^□•y^il^ (4 XT) © (T 

^Fb 1 1 1 fre><D'*)Vxmtj t (4 XT) (DXf}^?V7.m 
^ S T b^:0 5fC^-r^-f Z>7T*Xf]L, *<DXti 
A;Wi^^D-y^I^£iS|t*T, MlcOSISSfflJ 

tT-y \~mf&7£&®& 1 05-2-105-4 lcD^tBTj 
fl^P 1 — P 4 0 <h LT, mC7j%-t£?lZ^ /WXISW 
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(4 XT) T\ ffiffl** (2 XT) -f-DMCDm&T, 

*»5A*lLTt>&»/\, — 75T, ^1 ©N ANDV- MUSS 
1 06-1-1 06-80 ©SUWiS-^D 1 ~D 4 L 
T, /<rt/X«tf (3 XT) » (4 XT) , 

NDy-hmssi 07-1-1 0 

ft^fEN^LT, UlU^W/W 

t5o SB2©NANDy-h BSSOffl^OT 

SP1— SP80t LT, / ( 3 X T) , {fcffl 

# t-t o&©ih#t, hurss? h Lfc^^yu 

TS^^nfcitV^b*— -yf-ti, 0^-r «t 

1. t 2. t3, t8 0T\ 1 6mMF}T-$ 

fl»S 1 — S 1 6**^')^U BMHt^fcx-* 

[0 0 5 1] WJiBiM Lfe * a K LT. m 1 ©ftffE0<J I 
[0 0 5 2) 0 6 tt, *f|BJl©& B B B S^igE«©IgKj73i£ 

CT'lt iT^n^'til 2 8 7-0-fO%H^»*3i 

[0 0 5 3] aH^^^y^^fCfeVT, 
MH^*0K 1 0 5- 1 — 1 0 5-4 1 IC 
XJlTZtuvtm^C L K, Aftffl?a 1 1 Ofr&O 
AAf f V S T a*a-l^Ir-g(Lt«. C©££, /a 
-7tf-y MSfiK^ttlalgSl 05-1 — 105-41 tcti 

;£Sle]S&l 0 5- 1 — 1 0 5-4 0©Hi2jfHtP 1— P 

%o —75". ^ 1 ©NAND y — h IUS§ 10 6-1 — 10 

6- 8 OOHWStD 1 — D 4 LT, I^1^;Wd 

t 1 ©B#giJ£*5^T, ^2©NANDy- MhI& 1 

07- 1 — 107-8 0O-l'*-7";H§ENOilU 

t 4©B$£iJt;::fc^T, ^cD-^^—yfim^E NCDM 
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JB2ONANDy-MalK<0a*<g^S P 1 
~S P 8 0 t LT. t lMt4 ©HUM, 

/wi^jpTfcse^tftitfjsnSo <mfc<fct), t 1 

*■>?. t 4 -r^TO-y-^^l/*— ;l/K^4'yf* 

* >#*&fc -T 5 d i: T* ^ £ o 
[0 0 5 4] -73, t2Ht3 ©WH^tS^T, ±T 
JHES»#ii*-r*7^^oy-h^;bXfi^GP 1~ 
GP128, GP899 — GP1024 ©StgW;l/£: 
/^fi^wcr*. Sfc, ««HB*§S l-S 1 6tL 
10 T, Sfi#«rA*-r«o 

[0 0 5 5] C <D & olzmm-TZZ LIZ £K>, t 2fr5 
t 3©H8fiflK:*i</'>T, 1 2 8 0fl©+>">://l/*— 

©^tcA77^nTV^Iia^Ofci&©^M^*, 2 5 
6 5-r>|pIP$&C»#&i?t:i:#T*#; 5 o COBS, JrTH 

e#Ji»*ff9, t2Mt3<DWi:LT, 2 5 67 
y^OIi £ MS^ft * & «> S # <D3v -> 

20 [0 0 5 6] J£LL©<fc 5 tci LT, mm?? y*vi1BBl 

[0 0 5 7] 0 7, 0 8 (0 9fC, 0 7 £0 8 ©!£«:£ 
jS-f) l±, *^©?S B B B ^«»©|g|i!)73?4©m 6 ©* 
S60»J£3Vf0T£5 o **&SWi:, 0 nc^LAc^ffia 

S673JS©— e>J^Lfct©T$)So CCT«, fc&l 2 
8^o*M«*&#?-3#^©i^73j£fcov>T^ 
30 "To fciT, 07, i8 5ffllT, ^(OmWi^^Z-D^X 

[0 0 5 8] $f, *¥^>*>yjWIWffKfe^>T, 
A-7t7 h«J«^SlHlttl 05-1 — 105-41 
tc, *ay*H»itf (2 XT) © (TtteMWSi&JWB 

mWD ^a-y^ff^-C L K, jSkUXljiffiTa 1 1 0*> 
e>©/W*iBgtf (2 x T) ©A77^;UXff^V S T a^r 
0 7 IC^-r^'T' 5 >yTA77 L, fOA73/</VXe§* 
^n«y^^fc|S|ffl?-&T«S^->7 hf^o cmci 

40 A-7e>y HHfig^IelSSl 0 5-1 — 1 0 5-4 
co^riHtim^P l — P 4 £LT, 0tc^-r<k3{c, 
Xifi^ (2 XT) T\ {uffl^T-r-^IH^v-^ h Lfc/Vl/ 
Xfi^tB**nSo ^*@SS(i, am, 2f@©^a-y 
*HfT?iIlSn«ftfei ^a^y^fl^-iiLT, CLK 
i:a!ffl©M«tcfe**ay ^«4S*^.«*»6A*LTt> 
-7?, ^1 ©NAND^-KhISSI 0 6-1 — 1 
0 6-8 0<DM»I^Dl~D4tLT 
A-rM*Ofif*A*l/T6<. Se.t, ^2©NA 
NDy-hESS 107-1 — 107-8 0©-f*— 

50 ft^ENhLT, HII/^Wa^ M;l/Ogf 
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LT*5<o $2CNANDy- h®&<Dttiti 

flfSP 1 ~S P 8 t LT\ /WXfitf (2 x T) T, 

[0 0 5 9] £<D7k¥-75'l/3->'!fm?<iiCi5^T, SWS 

ims i~s i 6tLiv m*^oM^^^=&A^-r 

%ilt\c£.>0. ■V>7'V>>fjWxm^S PliSP 
2, SP3i:SP4, SP5£SP6, S P 7 £ S P 8 

tfiiL%~Ftfiz* znznvnm 1 1 , t2, t3, t4 
fc*5^-t\ la^ifwvruy^n, y-*/sx io 

7^>DS1~DS32, DS33 — DS64, DS6 
5-DS96, D S 9 7~D S 1 2 8tC|ll^;#^ii$n 

5o JW±©<fc5fcLT\ cOTK^^v+v^KBratcfe 

V">T, Sffilll 2 8?IJ#©IIS^##3&#*fT5 Ciltft- 

[0 0 6 0] CO*¥^"7>*>^BIH»ca5<, BMMI 
lrii*^fCfcV>T{i, 0 2 (C^Lfclg 1 ©^MfiF!J©|g 

mm* (2 xt) ape (4 xt) fcxw-rs. c©<£5 

iC^m-fZCtlC&O. s\—7\£ bffi&fe&mS&l 0 20 
5-5— 1 0 5-3 6<Dtt5*lfI^i:LT. 
(4 XT) , ffiffltf (2 XT) "f -DM^yy b Lfc-'Vl/ 

«*< (5 XT) fcft^TV^*!. B&ffcfcfctKWLfc^o 

^lONAND y- hlslSS 106-1 — 106- 
8 0©$!lfflHI4§D 1 ~D 4 fc LT\ /Vl/XitS^ (3 x 

t) , fW7smm& (4 xt) , ffie&T-r ^mkis? 

Sfc> 31 2 ON AND y— hlaliS 107-1-107- 

8 0©-f*-r;Hf ENtLT, iil/^MA^l/ 30 

hHSSOtfiftft^S P9 — SP7 2i:LT. 'U'XipItf 

(3 x t) , h Lfc-y-vyu >y 

<fc -d xm^t\fc^Z/Zf)\/^—)V Kxy y y «\ y>7 
V > y» Wx £5Ttf « * -f 5 ^ y T\ 1 6 fflM?yy 

-*«*§s i~s i 6^>yu>^u wtfi^y 

— ^X^-TVD S 1 2 9— D S 1 1 5 2M*#j£t?o 

[0 0 6 1 3 ^##ii*WF5tc«E<, 7}<¥7r7>*> 

yjfiHfCfe^TIi, £flll 2 8?U©#^R»*i&**fT 40 
5o Sr, H#fiSutltlH]S& 1 0 5-1-10 

5- 4 1 <Di?uy t>i^<Dfflffl* (4 XT) 7>£> (2 X 

t) Kmm?z>o cntccfco. A-7e7hisiiisi 

SS105-37— 105-40 ©=&tB^ff^ P 3 7 — P 
4 0fcLT, m^t^oi^ /<;1/X(|S< (2xT) 

5, /^Xl§P 3 7. P 3 8{COV^T«. /^l/XffljV 
^n^n (4 XT) , (3 XT) fc4oTM^ ftft 
fC«fgSL&V\, —7?, SlONAND y — h [sISS 1 0 

6- 1-1 0 6-8 OOfrJWI^D 1 ~D 4 £ LT. fit 50 
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©N ANDy— MUgSO-Y^.— y^^ENfcLT, Ira 

H, H2<DN ANDY- hlnlSSl 07-1 — 1 07-8 
0©tii73{l#i:LT. /^l/Xifl^ (2 XT) T% H133 

*§tf*#e>*l£ 0 fcffU ^>7'J>^^Xff SP7 
3i:SP7 4, *5«fct>*S P 7 5 S P 7 6tCOVTtt, 
(4 XT) *5<fclf (3 XT) 4: ft 

ymms%s i— s i 6 i: Li. lasoi^i'^A 
^-r^c^tcit). -9->yu ^y^;uxffi^ s P7 3t 

SP74, SP75tSP76, SP77J:SP78, 

sP79i:SP8 otfirfeTtfSx fnfno^fl t 
5, t 6, 1 7, t 8tcfci/^T. ma^«^^-9->y'j 
vystu y— ^/w^yo s 1 1 5 3— d s 1 1 8 

4, DS1185 — DS1216, DS1217— DS 
1248, DS1249 — DS128 0 fcd^S^iiS 

[0 0 6 2] JJt±BttBL;fc«fc5tC, @ 1 fciSLfcftiia 

[0063] mi o ii^oif B s^gio% 2 <om 
s^Htoa^ii, 0 1 an Dy— Mass 

107-1 — 107-8 0%SKffiA^7 7 T[h]SS8 0 
2-l~8 0 2-8 0KB*g5*.;fcj£T?a&S. ^©ffi© 

5tc, A7J^l 1 0fr£>A^2n7c/^Xft*§£:*n 
y ^{f#fc mffi LTMM^> 7 b -T 5 / v-7 if -y h «fig© 
4 OlS^ftlslgSl 05-1 — 105-41 i:, ^©;n- 
7t*7 MifiSc^aiHlES 105-1 — 105-41 ©#tiJ 

7j<i^p i. p 2. ■ • • . P4oi:, nnvfli^D i . 

D2, D3, D 4 l:*A7Jfi*i:tiN ANDV- hB 
g§8 0 1 - 1 — 8 0 1 -8 0 t, fONANDy-Hs] 
K©*lti*<S#*A*^ fct5S6tU71^7 7 T (HISS 
8 0 2- 1 — 8 0 2-8 0 tX-m^ tlXl^o >^~7 
¥v h«fi£^4lHlSS 105-1-105-41 ©#til7J 
tC*fL. 2{@©N ANDy— MalKj^SSBIlSnTfeO, 

m&T s 4 «ek© n a n d y- h m^<Dpmmmtr-< 

[0 0 6 4] Sfe, /^7t"7 M#/j)c©5tSlH]£S 1 0 5 
- 1 — 1 0 5- 4 1 3R73[$J;£tttf Hjffi&«j£;fc5:o 
TV^^ 0 iSS73lp]tc^S-r5^U:«, XJjti&^b l l 1A^ 

[0 0 6 5] A-7e>j M»fiE^4lHl£Sl 0 5-1-1 
0 5-4 Hi, 2ra©^o-y^ff^T-fgiS£nSlH]SS£: 
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fflv»Tv»*. fie^T, hM&m&ms&i 0 5 

-i~io5-4i *Ktt-rsotc£ssaei!i^oa 

5. ££>K, NANDy— M3«S80 1 - 1~8 o 1- 
8 0 ©IBUJMI^D 1 ~D 4 £2)0*. T, 7j<¥jfett[HlS§ 1 0 

COitflfORtt, fi^tORtfl 2 8 0**13*. 3 

t)5ftv\ tj£*m^6nT#fc7"KUX7*a — 3f 10 

*IIII&©B»i<3W?©»H\ (S6*©i|4»ta:* 0 
[0 0 6 6] #HfiS0im±, /\—7\£<y hfl|j£j££|B|g| 

— MHl»KA*"r««^K:*t>T^S^, A-7H7h 20 

©NANDy-MiiKfcA*-rsaijaKbTt,at^ 
[0 0 6 7] **fliffg?tt, n«y— h@»fc l 

T, NANDy-HgiS%ffl^T^4^ NORy-b 
t\— 7\£y MftJjg^atHI8& 1 0 5- 1 — 1 0 5- 4 

i ©aj^fi-sf p i — p 4 o nai^^ws^o^i 

[0068] 01 nt, tt%w<Dm£km^w<Dmm7j 30 
?s^7£D^jfi^j%^-riaTfeSo #sufc0y«\ 01 0 

^■T^m^ic-D^TTr.To &lt, m 1 1 ttm^r, =t<D 
[0069] mt\ ^-7\zv \>mj&M : 8m& 105- 

1-1 0 5-4 1 fcu BfSO^a-y ^Jl^T BO^a-y 40 
7{I^CLK, fc«fc^A*flS?a 1 1 OfreO'WXN 

^TBCA^vxifvsTa^i nc^-r*^ ~ 

fig^4(HlK 105-1 — 105-4 1 (D^liitim^P 1 

flMBtf (TB/Z) h Lfc'WXil^tftti 

73£*l3 0 ^*Ih18S«. iiHT, 2tfCD^ny^M^T'« 
■62 ft* fc«>* ^ny^^LT, CLKt&ficDW 



ftfflW- 8- 1 2 2 7 4 8 

18 

73, N A N D f f— h (hISS 80 1 — 1— 80 1—80 <DfftJ 
$HS^D 1 ~D 4 LT, IWH/^WA^U/^KOffl 
^*A*-r*o JttOlS*, tH^777l3li88 0 2-l 
— 8 0 2 - 8 0 cDfcB^lfi^ S P l~SP80t LT, 
A/XffitfTB, HHfcSrKffiffltf (TB/2) "Tolll^ 

[0 0 7 0] iKDSH^^V^Vy^P^t^V^T, B&l! 

fl^S l— S 1 6 i: LT> na^co^W;l/^:A73-r 
SCfcfc<fc»K ^7*'Jy^;l/7lf SPliSP 
2, SP3tSP4, SP5hSP6, SP7 

9 1 s p 8 o tftrSTtf 5, ^n^ticomm t 1 , t 
2, t3, • • •, t4 0(cfci/^T, na^d^tam-v 

7'J V^tl, f-^AX7^yDS 1-DS32, D 
S33 — DS64, DS65 — DS96, DS 
1 2 4 9— D S 1 2 8 OfcJIi&Sti&irftSo C©B# N 

1— GP12 8, GP899 — GP1 024 CQfiS U"^ 

[0 0 7 1] LXtW^Lfc^^icLX. m i OlZ^Lfz 
[0 0 7 2] ^mmmiC^Tlt, A-7k'7 hSfig^ 

^[ggs io5-i — io5-4i icxjj-rztifoxm^ 

<D/W7>m*TBtLrc1)\ (LXTB) t (Lfi2J^ 
±<0BE») LT&&i/\> ffi7j/^-y7r@B*» 

(lxtb) r-?^x7^ yicm^mn* 

[0 0 7 3] gjfc, **SS0IJ©IKi!l7??S«, 0 1 tc^L 

izoNANDy-natto-r^-^HSffcL 

[0 0 7 4] #flffi#JcDr&J|g7*8B«u LISAS' U=i 
[0 0 7 5] 

«jSStlBO*¥K»lBl»fc A73 f 5 ffilffli 9 / 

1 4frZ¥ttmm&T*mm-rzcttf-v2z>(DT\ ^n\> 
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[0 0 7 6] ^e.tC fflWm j ^<D?n7, h-?lC&Z>S 
[0M©IS#:&iBBJ?] 

[0 l ] *aKO«[JI*^S«oS i ©USSCT^r^-TH 
T*£3 0 10 

[02] *awo«ss^BEiio««^r}so^ i <on»fg 
[ia 3 ] ^m<Dm^m.7r^m<Dmmy5m<Dm z <omm 
[0 4] ^ojSjiS/TSioei^sos 3 

[0 5 ] #58llli©fcJl«jj*S«©K«J#a©£ 4 ©£fflS 

^j^-r0T^i.„ 

[0 6] ^Bmm^m^mmcomm^mcomscomm 

0O£jjVf0T*&5 o 20 
[0 7] *^OjSSS^B<DEfS7?j£OS6©^SS 

[0 8 ] *«^o»ffi*^it«o««i7?}iom 6 <omm 
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[010] *«Mo«Eft«jss«om2o*asffli*^-r 
[011] *mn<Dmwa^MmnmM?5m<DWi i <om 

[0 1 2] »<Dffi B B a SS8I^ti7fe§. 

[013] fie*o»sa^St«©K»*ffi©-fly*^-r 

0T?^5o 

10 1 Z^fi'^hiJ^ZW 
1 0 2 SHig»)[HlSS 
1 0 3 7j<¥IES!l[Hl£S 
1 0 4 tMP^SESES 

105- 1 — 105-4 1 ;n— 71f >y h;£fi[H]SS 

106- 1—106-80 £ 1 ON ANDY- MUSS 
1 0 7- 1 — 1 0 7-8 0 Iff 2<DN AND^— MUSS 

108 ty7 p ;i'*-;VHx^7f- 
i o 9 ;i/Kgg 

1 1 0 XtJtQ^ a 

1 1 1 A*J«S?b 

l i 2 -f*— :7>HB*5 

8 0 1 N ANDy- MUSS 

8 0 2 tht}'*v77mS& 
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0J**T0T*;fc2>o BBBvttBB, BBB2:B4B© 40 
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7k¥*SlHl?S 1 0 4 fc, ^©7j<¥^S@K 1 0 

4 <Dtitf]m^mwmttzv>7j\<*->\' ym ? 

f-\ 0 8fcT?Bj£SfttVS. c©&, -9-vy;W*-;V 
KX-fy* 1 0 SOWBB^tt 1 6{l-fO#3i«^S 
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©B88BT**. 

[0 0 2 7] *BBWWS\ «*§©©&£ 1 2 8 0*fc 
U 1 6SBBUfcBBB**A*-r*BfWc-3V^T« 

snt^s. c©*&, n(c^-r<fc3tc, 8oe>yb© 

7k¥i£SlEl8S 1 0 4Wit*5. 
[0 0 2 8] *BBB©BAS^BB©7K¥BBBB 1 
0 4 BfcS5Vrj:Ste, A*)*? a 1 1 Q&ttl/tJJl 
4S?b 1 1 lfr&AaStlfc/<rt/Xffl**»n.y*ffl* 
KBBL/TB*^7M-*M-7lfy h«5St©4 OS* 
SBBl 05-1-105-41 fc, f-©/v-7l£y Y 
«fi£*it ESS 1 0 5- 1-1 0 5-4 l©#a^3«^P 
1, P2. • • •, P4 0fc, ffiBBBDl. D 2 , D 
3, D4i:£A7 l )fl*ffc-f£ffil©NANDy-MH]g& 
106-1-1 06-80 ^©^l©NANDy- 
M5]SS©&tB77{I#fe, At^EFI 1 2*»6©«BO-f 

*-7;ns# e n * A^B# t -r «b 2 © n a n d y 

-M07-1-107-80 tT*M2tlT^5„ /n 
-7tfy h«j£*if SB 105-1-105-41 ©£• 
UtfjfcttU 2ffl©Bl©NANDy-h@gg*TOS 

nrfco, B»-r«4B©NANDy-b@8©ffl»B 

[0 0 2 9] M-7tT-y h»£©*tt|5]8gl 0 5 

- 1 - 1 o 5 - 4 1 a, wfifaiz&mmiMi&tito 

TV£o -73(6]tC*tt-rS^t«A7 l 34S ; ?a 1 1 0*> 
6, aSTalRltcjtlt-rSBKttA^tlll^b 1 1 lfrP>/W 
Xfl#^A^Sn5 0 

[0 0 3 0] /N-7Vf-y hBJ^BBBBl 0 5-1-1 

05- 4 Hi, 2B©*ny^ffl^T?B»Sn*BB* 
ffl^T<^5o tS6-3T» 7N-7tf-y h^fiK^ttlllSS 1 0 5 
- 1 - 1 0 5 - 4 1 *BB-r S©tc^BftBi(ifi^©» 
a, 3S73lR]tC*4tS^fcA^4S? 1 1 IXtlt^^/l 
X(l^t^46T, *n?*W2ffl, A? l lfl^2(i©^ 
I+4{lfc&3o S6{C, Bl©NANDy-MslBl 0 

6- 1-1 0 6-8 0©Si]2lI<t^Dl~D4t, If! 2© 
NANDy-h@g§©^*-7/Wt^EN%jta*.T, 7J< 
¥JtBBBl 0 4fcA*-rSB»«*©»«, ^tt9B 
fcft-aTH*. C©Mf#©Sa> fl^«©tt«tl 2 
8 0*%^^.5«^^, BBB^OBBBK^/J^S < ft 

[0031] -73, (SE*ffl^6JMT#fcT FUXxn- 

Btt£3©ftai 4{it^S„ f *HfflP"J 
©BBB^fiT«, 7K¥*SlElgS©|g»)fI#S?©a 
*V ^*©9/l 4i:4^T^«. Sfc, tt«SKi*f©ffl 
5BB« 8 t Lfe*&ttt, 7 F bxyn-ycD»<i 



(6) 

9 

yWfe&mmomwim^tiHT'omt, 11*09/1 6t 

[0 0 3 2] #SffifflJT'«, /\-7tf y MRj£i£lESE& 
©IS&£4 OStU ^©&ffl7j£2{@©!f?l©NAN 

y h«uffitsmKoss(« 2 oat lt, %<D&&m 
4 {s©jg i on a n Dy- h®mcxtr?z>mi$.ic LT 

[0033] ^jwnTtt, ii. S2 ©nay io 

— MUSSfc LT> NANDy-HEHS«rfflV>Tl^!b<, 
ktlcNORy-hHI8lc«#»*Tfea^. *©*§ 

M-7tfy bflt/fctSlUB 1 0 
5-1-10 5-4 l©tH*j{^fP 1~P 4 Ottilia 

i/^;WESo§§%, m i ©n o r y- h ®mcAJi 

U *SUSfflUcl8»t*iB2 0NANDy-bElKK:X* 

a2ON0Ry-hB8HcA*-r«<e««»«*. * 

y770S§£l3tt£>!£:>gtf&3, 20 

[o o 3 4] H2« > *nw©ffi B igjsgg©s8iS75rii 
©m i ©*jwfl*jjvr bit**. 0 1 (cjfs 

y K ft £ iitr/t 46©iEfti7j £ ©-M&* Lfc fc ©T'£ 

So 

[0 0 3 5] *t\ h«fi£*SH]SSl 0 5- 

1~1 0 5-4 1 fC, ^n'^W (4 XT) (Tli 
•9- y 7iM«-/l» K X^T y ^©tf V 7 U > yj« ffl) © f n 
y£(s*§CLK, fc.fcQToWPa 1 1 0fre>©;WX 30 
iA' (4XT) ©X^^l/XM^VST a*0 2C^-T 

y hftjft££!BlRl 0 5- 1-1 0 5-4 OtD&fttim 
#Pl~P40fcLT, 0t^-rj:-5tC, 
(4 XT) T\ ffitgtf (2 XT) TrMte/'J hLtcrt 

yfflt#TK»Sn*fc«>, >B7fitkl/T, CL 
K £ffiffi©Hftfc$S * n y 5 A?j LT 

fc&V. Sll ©NANDy-hlelKl 0 6- 1 - 40 

1 0 6-8 0©MfflMl*fD 1-D4 tLT, /WXiA' 
(3 XT) , /OVXHJRtf (4XT), ffiffi*«T-foJB 
^>7 h LfcM;I/XiW, El 2 {Cjjrf 5 >y*T*A 
7J-fSo ^2©NANDy-MalSSl 0 7-1- 

1 0 7-8 0©Y*-7/Wl«tENi;L-r, HSb^l/ 
AW b^U©<l^£A7jf So 120NA 
NDy-h@gS©tU^ffi^S P l-S P 8 OfcLT, 
;UX$ltf (3 XT) , WTfoll^->7l-Lft*> 

7>; yy*/^uxfi^An#e»ns„ *©d->7d yy/W 

X®mc&oX&1R-£tirci}->-7)\'*->l FXf 50 



#^W8- 1 2 2 7 4 8 

10 

«, j:3k, ir>yj yy^;i/x^a-&T*<« 

if'fSVytl, t 2. 13, t8 0T\ 16 

ftmtf-tm^s i~s i 6£^y7vyyu ^ 

[0 0 3 6] ULtKKLfciSfcLT, Wittfi^'&T- 
^x^vfcfttiityc 

[0 0 3 7] B3(i, *fg^©ffi B B B g^gS©SBf)^)4 
©^2©HSS«9«r^-r0T**S o *Hfi60fl«> 02K^ 

[0 0 3 8] $1*, /v-7£y MHjSj£e@Bl 0 5- 
1-105-4 11:, y-ayyjUWtf (4 XT) © (T 

tt-9->y;v*-;i/ k©x-t y ^©-9-y y>j yysw) * 

nyyfl^CLK, fcJctfAftift^a 1 1 0A*6O/^ 
Xtltf (4 XT) ©A^^l/Xfl^V S T a*031C^ 

mmcmm-$xm%.i'7ft%o crnciD, »-7 

tfy hffjAjtMESIBS 1 0 5- 1-1 0 5-4 0©£titfj 
fl^P l-P 4 0£bT, mcTK-t&olc, ;WXffitf 
(4 XT) T\ ffiffitf (2 XT) "fOll*5/7 hLfe/* 
/VX«Wffl7JSft*. CilST'©igl!)73?4fis Si© 

[0 0 3 9] -73, SHONANDy-hlHlBl 0 6- 
1-1 0 6-8 0©$iJffll<l#D l~D4ttT> 
l&tf ( (5/2) XT) . /M/XHffitf (4 XT) , ffi 

ffi*<T-row^^7 b trcwxm^z, wztf*** 
5>yT*A73-r^o -r*t>^, vm'wxvmv \ ©s 
%w»)WaiKWu w^;wifD 4©fi-&±# o 
^j=&, (t/2) fcitae-a-/-c^^5>yT*A?j-r 

tfc, S 2 © N A N D y— h EDS8 1 0 7-1-10 
7-8 0©-l'^-7;V«#ENi:tT, »I1/^Ma 
^U^;l/©M#%A7Jl-5. tOia*s ^2©NAND 
y- b [HlB©ai77fl^ SPl~SP80t UT, /VPX 
( (5/2) XT) . {4ffi*<T-fO«l^>7hLft 

■y-yyy yy/vvx©^«^&n*. *o*y7*y >y 
/^i/Xffl#t<fct7TaS?$nfeiry7 , ;l/*-;V Fx-f y 

ZZJ-Xft 1 . t 2, t 3, • • • , t 8 0T\ 1 

6*§M?ijy-*<i^s i~s i 6«iryyy>yu m 

[o o 4 o] si i <ommmt(om^t. w, \ <o%mmtc 
fevra, 02fc^-r«t-5t, K«ffl^-9->7'jyy 

fci^Tti, 03tc^-r«t-5»c, w^e^+j-yyy >y 
sn*^^syy»c*jv^T, ^©-y-yy 1 ; yy^;i/x® 



(7) 

11 

/^xfc^tf&wi^vxijvx-f 
acktcft**:^ •tryX'jvXffigtfS'Nfca. en 

mxim<%zrc>t>, % Kogmmz o&vyfvy? 
mmzfoizitzcktfz-zz. 10 

[0 0 4 1] UlMmLtcZolCLX, 0 2(C^Lfc!fl 

[0 0 4 2] 04 tt, *^CDffi a B B «^SSO|g»^a 
©£3©f|]My£*T0T*&S o #H8SWi, 0 2. 0 
3fcjSLfcS8i. S2tO*«i:!RHiE, W#{t#*r 
- ^ >fC« £ iitf tztb<F>mW5 '&<D-m*7rs L 

fcfc©T<fc£>tf, WTE^S^CtoT, Kl. tR 
2 <D*j56^J«fe K> fc-9-vX'J y7m&*m±Zi£Z cttf 
7?tSc 20 

[0 0 4 3] S-f, >N-7tfy b«U£j£2!lB 1 05- 
1~1 0 5-4 1 K, ?ny£Jg|jS!tf (4 XT) © (T 
tt-y-vX'J y KXf y *-©tf vX/WBJB) * n 
•^ffifCLK> *J:tfAiJ«KFa 1 1 0*»&©'WX 
MW (4 XT) ©A*)^/l/XfM-VSTa£04tC/TVf 
^S^XT-A^U *©A2)><>l/Xfl»**n<y*ffl| 

y U8/3tj£2lI]g& 1 0 5-l~l 0 5-4 0©&tij*>ffi 
*fP l~P40kLT, EUcjjVt /^1/XH^ 
(4 XT) T% (2 XT) -foJlt&3/7 h Lfc'< 30 

;i/xfi^m^jsns= ccsTowasffitt, ssifc 

[0 0 4 4] -2f, ^KDNANDy-HHSSl 06- 
1 ~1 0 6-8 0©»Jffl)fl*f D 1 ~D 4 fc LT> ^;1/X 
Htf (T/2) . /WXJ^Wtf (4 XT) , ffifi#T-f 
■3W*'>7 h Lfc/^Xfl^ 0fC7jVf ^-YS >XC* 
A^fSo -f&fr-^ /N-7lfy M»^jt*@KOffi^ 

#D 1 ©45±#?>l$*J*, ( (3 x T) /2) 
5-&fc*'f3yyeX*1-*. »2©NANDX 40 

-HHSSl 0 7-l~l 0 7-8 0©-f*-X;Mt#E 

*©$g5l> 3!2©NANDX-MH]K©HJ7Jf§*f S P l 
~SP80tLT> tWTMtfi (T/2) , ffiffi^Tf 

ojr»s/7 h Ltcyyyv vy/wxmmmztiz. 

;l/*-;l/FX-Yyf-«, HfcjjVf «fc 5 fc, -y-^XliyX 
/WX#Ar£TtfS*'f SV? t 1. t 2, t 3. •• 

•, t8or% i 6«ttMf-*«*s i~s 1 6%jp 



^Kf8-l 2 2 7 4 8 
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[0 0 4 5] m 1 ©*«Wi:©*W4, SB 1 ©Hfi 
2 ft £ * -f 3 > 7* k Ifi©^ >X'J y y^;vx«#^4^ 

fc^Ttt, H4teS-r*5»c, Wtftflratftfj'X'jyx 
2ftT^£ 7^ 5 VXKfc^T, {tk©-9->7U V^/^l/ 
xm^ti-^fc^oT^S^T'&S., fl^T, fB2©H 

mmofflio tcz xm^tcw& t mmftm&K. a o , 
[0046] ^zommmttom^t, mzcogmmt 

w<-5yX;*#&tf£^7hS#T^S©E*fU * 
^fl&Wcfc^Ttiu -9-vX'J yy/^^fflf©^-/^- 

■T S il t C «t t) , V-y-ffr-fr-A' KX-Yy f-A^ V 
tftoTl^lB, ffi©-9->7'J>^/^l/Xe#*>P)©7 

[0 0 4 7] «±BW!LfcJ:$K:LT, Wl. t«2©^ 

mxit, yyfvyf/wxvi®*, vyyvyvmm 

T<fc»?t^< LTi/^/ifeE, ■9->7;V*-;l/KX'l'y 

[0 0 4 8] Sfc, a3©*afcWlfcft^Ttt, IB1©N 
A N Dy— h BSlcA^Jtl5> HUdcjtSE 
Stt©tt*J/WXflrafc, »J»/</l/X«^D 1 ~D 4© 
A^±*<0. 3i^T* , tP©^l'3>'y ; Sr-f 5)LTV^S© 

[0 0 4 9] 05 It. #fSliJi©i$ B 0 B «^8«©Se»73)£ 

©Sf! 1 ©^SI0iJk|B)ttE, 0 1 fc^Lfc?&IiS*gB£ 
ffl^^T, W5#^*T-^^X5-l'V»C«t)itrfci&© 

Ui'X7H'*jSS^lRjtc*«-rs^T'Sg 1 ©*)5ti0iJi:« 

[0050] sr, M-7t;y y-miSMMm&i 05- 

1-1 0 5-4 1 E, >B?«)Btf (4 XT) © (T 
a^«IISS?WH) ^D7^CLK, fe*tfA^)4S 
1 1 lfr6>©'WX<f# (4 XT) ©A^/^VX® 

fvsT b£0 5K:jjVf ^svy-eAftU ^©A^I 
^;WXfl#*7Py f fi#C[H)WS€T, IB 1 ©^SiitFiJ 
k«j2©lii#T% W^>7b-rSo cftfcj:0> m-7 
tfy h«fig^4lHlSSl 05- 2~ 105-41 ©*W* 
ff#P l~P40tLT, 0E^-r*3E, /^;l/X«^ 



(8) 
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(4 XT) X\ fitffltf (2 XT) fOjffiOIHS'P, WClH 
^7hLfc/WX(I3;b*Jii732tt3. jfcjtlllga, 1 

freAftUTt&i^o -73, ^KONANDy-MHlK 
10 6-1-1 06-80O*Mt#D 1~D4 fc L 
T, ^/VXtltf (3 XT) , /WXJiHFJft* (4 XT) , 
<4t§tfffi©li§T\ T-fO0*->7hUfc/<;WXfll9 
*, 0tC^*^5>?T*A*lt5,, S2©NA 
ND-y-hElKl 0 7-l~l 0 7-8 0©^*-7;U 10 
fit^E N i: LT> |feai/^;V*V^U^;V©fi#*A* 
tS. S2 0NANDy-b@HW)a*J«^ 

S P 1~S P 8 OtLX, >W7Mtt (3 XT) , ffiffi 

T1* Ojg©ll#T\ ra#->7 h LfctfX/'J 
XflWtfll&ttS. *©tfv7V>?V<;l/;MI*fK:<fco 
TSW«txfc-9->7;l/*-^FXi''y i ?-tt, 0C 

1. t 2. t 3, • • •. t8 0T*, 1 6tBM?iJr-* 
fl^fS l-S 1 6**y^U>yU 8WM*»*r-* 

20 

[0 0 5 1] ULtBW! Ltc£o K. LT> Iff 1 OSB»« 1 

7jvr*ci:tf1?t3o 

[0 0 5 2] 06 fi, *R F 8©ttA£*f$B©81l#i£ 

iot/h*v«aoi««*a^-r**&ii:. ftS75 

v+y^JWia^KfevT, &ofc±T©HSnii«$:Il8 
^#tii^'rSigi)^!S<0-fiJ^t/-c i E)©T-fe5o C 30 

ct*«, ±T ; en ; fni 2 8 5-rvi*o%flia^»*a 
[0053] si*, mL?5>*>wtm*£&»x. 

/\-7tfvMMJj£*@ISl 05-1-1 05-4 1 (C 
A#t**nu>£<I*§C LK, A*tt?a 1 1 Ofr£© 
XJl@%V ST aZa-l/^ll-fclCtZ. C©&, ^ 
-7lfv h««3taEEBl 05-1-1 05-4 1 let* 

StlTVSfe©^*,, cntC^O, ^-71f7hisS 40 
jtSBSSl 0 5- 1 -1 0 5-4 0©ffl?7<i*fP 1~P 

4 0«, 0£*1-J:-5n:, u-v^iXt-fenm^tte 

So -75, 1 ©N A N Dy— MUSI 1 0 6-1-10 
6-8 0©frJffllfl^§D 1-D4 fcbT, UlU^D 
-U^;l/-£©<l^£A7j-f 6„ tfc, 0fcSrf<fc? 
K, t 1 OP^giJtc*3V>Tx 3f2<DNANDy-MH|g&l 
0 7-1-1 0 7-8 0©^*-7;WB^EN©fngU 
'■OVfc, /^U^;Ufr£n-b^;Hc9J 9 ^© 
t 4(DB#glJtC*5^T, *<*M*-7";HI*tEN©IS 



^©$£31, ^2©N ANDy-hlI!g8©ffl77<I*tS P 1 
~SP8 0fcLT, t lfrfc t 4 ©WIS, IftSU^W 

/wu^i/Tfesifi'dj^sns. cnta^ 1 1 

fr«E> t 4©WfS, ■T'CT©-9-v7';l/*-;VHX-l'-yf-% 
^VttftfcTSCfctfT'tSo 

[0 0 5 4] -73, 1 2^e> t 3©wratcfci^T, ±T 
j*«*»*a»-r«5-f>oy- wwxawg p 1 - 

GP12 8, G P8 9 9-G P 1 0 2 4©f&3U"^l'£ 
/vfl^/Wc-f 3. tfc, WSfcfl^S l-S 1 6fcb 

[00 5 5] c©J;9{cSgi!)1*S<:i:fcit), t 2fre> 
t 3©88fflf<:*5^T, 1 2 8 0f@©^>7^*-;l/HX 
*±tf±T*n€*l 1 2 85>T>Kjg^nfc 

©^{CA^^nTVSH*^©/i:4t>©W#{i^=&, 2 5 
6 7-r>|B|^cS#3ityc:t*'T-#So COIR, ±T* 
Itii&fcfr?, t 2fr5> t 3©B$Hi:UT, 2 5 6"? 

[0 0 5 6] J-X±0<t5 filbT, SB77>*>^H 
*fc» ±TH»tii*%ff3Ct!b*Tt4o 

[00 5 7] 07. 08 (09£, 07fc08©K§£ 
*-f) ti, *»Ffl©»a$;SIM©8l!tfrffi©ai6©* 

jfiw*w-rHi?*s. *2as«iB, 0 1 

«£8©-Wfcij*Lfcfc©T&*. CCT«, ££l 2 

8?iJ-fo^M»tjA^-rs«-&©if<i!)73}*to^T^ 
WT, 07, 0 8£ffl^T, ^©fBfWSKO^T 

[0 0 5 8] ff, jM^V+V^JWIBWfciB^T* 
M-7tT>y h«UraEBKl 0 5- 1-1 0 5-4 1 
fC, ^D-y^glW*' (2 XT) O (TtilKdtfft^ffi 

AM!) ^n-y^ft^CLK, fcitfAfiig^a 1 1 0*» 
5©/VI/X«j!»« (2 XT) ©A^/^VXff^VSTa* 
07fC^-r^^5>yT*A^b, *©A*'Vl/Xfll^* 
f a-y^fll^lc|r"J«««Til**>7H-*. ctitcj: 
0, M-7lfy H»J«Jfe*f3!8l 05-1-1 05-4 
©#ffi^ffi#P 1 ~P 4 tLT, 0tC^-TctdfC, /^W 
(2 XT) T', ixLm^Tt-om^>yhLrcA)V 
xmmtfc-hlEnZo ^g@S§«, 3im, 2ffi©^n-y 

tm^vmrnzftztcb, ta-vtimtLx, clk 

fc j2tS©P^<c h % >J n -y * ft^ftgftr 6 A73 L T t 
-73, SlONANDy-hBBl 06-1-1 
0 6-8 0©$iJ'<3Hl^D l~D4i:LT, SIl/^W 
/^U^;l/©e#%A73LTi3<o Se>£, I2CNA 
NDy-h@K 1 0 7- 1-1 0 7-8 0©-f*-7rt' 
ff^ENfcLT, MI^I/tfnYl^/l'OgfSW] 
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LT*5<„ *<D*S*, K!2 0NANDy-hBB50Ul* 
m^SP l-S P8kLT, /MiA' (2 XT) T\ 
1 flMB*Cttffi*«T-f F L1t*>7V 

[0 0 5 9] CO^^y+^^XSIBKfe^T, gfeffit 
ft*|S l-S 1 6kLT, JtS^©ft*fL"-Ol'£A?7T 
SCfcfc*!), fy^'jy^Wif SP ItSP 
2, SP3fcSP4, SP5kSP6, SP7kSP8 
#4ST#*» *tt«a©»WW t 1 . t2. t3. t4 

k*v>t, jMRMiW-u-yry >y«*u x-^^X 10 

5^>DS 1-DS32, DS33-DS64, DS6 
5-DS9 6, D S 9 7-D S 1 2 8KJE&#f£&£ft 
So W±©<k9tebT, C©7k¥7-7>*>y»ll8IH:*5 
V"»T, fe«l 2 8?J#©Il^«S&**fT?Ci:tfT? 
£S„ 

[0 0 6 0] C07W7?>*>'!?Mmcffi<, 9t»9 
#&*#1H K*5 VCli, B 2 LfcSS 1 ©H]5&#J©Ig 

H®£ (2 XT) (4XT) C©£-3 
KflltSCfctJ:!), /WHvHWSiaRlO 20 
5-5-1 0 5-36COtiif]m^tLXs 7WX<f*< 
(4XT), ttffltf (2 XT) ■fO«l*f 7 b Lfc/VU 

x«##»e>ti* 0 /^vxffl#P 6(co^Ta, ^;vx 
(5 XT) fcfc-sT^Stf* $hmcimwL%i\,\ 

-ft* ISKDNANDy-MHlKl 0 6-1-106- 
8 0©$iJWI^D 1 ~D4 fcLT, A/V7.m& (3 X 

t) , /^i/xhwjb' (4 xt) , m&m-f-omk^y 

Sfc, AND y— h @K 10 7—1—107— 

8 0O^^.-7;V«^ENf:UT, 30 
'W©fl»*A*jT$o »2©NAND$*- 
h@K©ffi^*^S P 9-S P 7 2 fcl/C, 7*/l/XH# 

(3 xt) , w&m?-3mki/7YLtc*)-y-?vy>f 
J; o xa«« ft fc-* > 7;v*-;v F x - Y y ^ > 7 

i;>y/^l/X3b^T*^^l'5yyT\ 1 6tSM?iJx 
-*<I#S 1 ~S 1 6^D">7'J>yb, WHS^*?* 
-^U7^yD S 1 2 9~D S 1 1 5 2fCg$j&ty 0 
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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PURPOSE: To attain the miniaturization and cost 
reduction of a liquid crystal display device in accordance 
with a personal computer, a work station and a television 
with different kinds of scanning systems and picture 
elements, etc. 

CONSTITUTION: This liquid crystal display device is 
equipped with a horizontal driving circuit 103 consisting 
of a scanning circuit 104 of half bit constitution, a first 
NAND gate circuit 105 controlled by the output signal 
and control signal of the circuit 104, a second NAND 
gate circuit 107 controlled by the output signal and 
enable signal of the first NAND gate circuit, and a 
sample-and-hold switch 108 controlled by the output 
signal of the second NAND gate circuit. The output of the 
scanning circuit is connected to two NAND gate circuits, and also, different control signals for 
four adjacent NAND gate circuits are provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which consists of the active-matrix array by which the switching 
element has been arranged at the intersection of two or more scanning lines and two or more signal 
lines, a vertical-drive circuit which drives said scanning line, and a level drive circuit which drives said 
signal line N stage (N is positive integer) scanning circuit where a clock signal carries out a half period 
[ every ] sequential shift, and said level drive circuit outputs a pulse signal, Common connection of each 
1st control terminal is made at every M piece (M is two or more integers). The 1st logic-gate circuit of 
an individual (NxM) where the control terminal by which common connection was made was connected 
to the output terminal of N individual of said scanning circuit, respectively, and common connection of 
each 2nd control terminal was made every individual (2xM-l), The 2nd logic-gate circuit of an 
individual (NxM) where the 1st control terminal was connected to the output terminal of said 1st logic- 
gate circuit, and common connection of the 2nd control terminal was made, The liquid crystal display 
characterized by consisting of sample hold switches of an individual (NxM) with which common 
connection of the control terminal was made at every J piece (J is a positive integer), the control 
terminal was connected to the output terminal of said 2nd logic-gate circuit, and common connection of 
the input terminal was made every individual (J-l). 

[Claim 2] When the sampling period of the video signal inputted into a liquid crystal display is set to T 
in the approach of driving a liquid crystal display according to claim 1, The clock signal whose period is 
(2xMxT) is inputted into said scanning circuit. Pulse width is larger than 0 (M+l) (xT), and a pulse 
period hereafter (2xMxT), The pulse signals Al, A2, A (2xM) of a different (2xM) individual in 
which the phase carried out the sequential shift every [ T ] For the 2nd control terminal Dl, D2, D3, 
D (2xM) of the 1st logic-gate circuit of the aforementioned (NxM) individual The drive approach of the 
liquid crystal display characterized by inputting in order, respectively, and for the output of said 1st 
logic-gate circuit inputting into the 2nd control terminal of said 2nd logic-gate circuit the signal reflected 
in the output of said 2nd logic-gate circuit, and driving. 

[Claim 3] When the sampling period of the video signal inputted into a liquid crystal display is set to T 
in the approach of driving a liquid crystal display according to claim 1, The clock signal whose period is 
(2xMxT) is inputted into said scanning circuit. Pulse width is larger than 0 (M+l) (xT), and a pulse 
period hereafter (2xMxT), The pulse signals Al, A2, A (2xM) of a different (2xM) individual in 
which the phase carried out the sequential shift every [ T ] For the 2nd control terminal Dl, D2, D3, 
D (2xM) of the 1st logic-gate circuit of the aforementioned (NxM) individual The drive approach of the 
liquid crystal display characterized by inputting into respectively reverse sequence, and for the output of 
said 1st logic-gate circuit inputting into the 2nd control terminal of said 2nd logic-gate circuit the signal 
reflected in the output of said 2nd logic-gate circuit, and driving. 

[Claim 4] The drive approach of a liquid crystal display that the output of said 1st logic-gate circuit is 
characterized by inputting into the 2nd control terminal of said 2nd logic-gate circuit the signal which is 
not reflected in the output of said 2nd logic-gate circuit, and inputting the signal level equivalent to a 
black display into J input terminals of said sample hold switch in a perpendicular blanking period in the 
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approach of driving a liquid crystal display according to claim 1. 

[Claim 5] In the approach of driving a liquid crystal display according to claim 1, it sets at a level 
blanking period. The frequency of the clock signal inputted into said scanning circuit is modulated in a 
frequency higher than during an image write-in period. Transmit a pulse signal and the output of said 
scanning circuit the signal reflected in the output of said 1st logic-gate circuit during the transfer period 
It inputs into the 2nd control terminal of said 1st logic-gate circuit. The output of said 1st logic-gate 
circuit The drive approach of the liquid crystal display characterized by inputting into J input terminals 
of said sample hold switch the signal level which inputs into the 2nd control terminal of said 2nd logic- 
gate circuit the signal reflected in the output of said 2nd logic-gate circuit, and is equivalent to a black 
display, and driving it. 

[Claim 6] In the liquid crystal display which consists of the active-matrix array by which the switching 
element has been arranged at the intersection of two or more scanning lines and two or more signal 
lines, a vertical-drive circuit which drives said scanning line, and a level drive circuit which drives said 
signal line N stage (N is positive integer) scanning circuit where a clock signal carries out a half period 
[ every ] sequential shift, and said level drive circuit outputs a pulse signal, Common connection of each 
1st control terminal is made at every M piece (M is two or more integers). The logic-gate circuit of an 
individual (NxM) where the control terminal by which common connection was made was connected to 
the output terminal of N individual of said scanning circuit, respectively, and common connection of 
each 2nd control terminal was made every individual (2xM-l), The output-buffer circuit which makes 
an input signal the output signal of said logic-gate circuit, The liquid crystal display characterized by 
consisting of sample hold switches of an individual (NxM) with which common connection of the 
control terminal was made at every J piece (J is a positive integer), the control terminal was connected to 
the output terminal of said output-buffer circuit, and common connection of the input terminal was made 
every individual (J-l). 

[Claim 7] The drive approach of a liquid crystal display that the clock signal of a predetermined period 
is inputted into said scanning circuit, and the output of said scanning circuit is characterized by to input 
into J input terminals of said sample-hold switch the signal level which inputs into the 2nd control 
terminal of said logic-gate circuit the signal reflected in the output of said logic-gate circuit, and is 
equivalent to a black display, and to drive it in a perpendicular blanking period in the approach of 
driving a liquid crystal display according to claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active matrix liquid crystal display used for a 

display, a projector, television, etc., and its drive approach. 

[0002] 

[Description of the Prior Art] The liquid crystal display which can be equivalent to various personal 
computers (it is hereafter described as PC) with which a picture frequency and the number of pixels 
differ from a scanning mode, a workstation (it is hereafter described as WS), television, etc. is 
increasingly required towards multimedia age. 

[0003] In order to correspond to various sources, such as PC, WS, and television, it is necessary to hold 
various scanning modes, such as a progressive broadcasting method, an interlace drive, and a two-line 
coincidence drive, by one set of a liquid crystal display. Moreover, a liquid crystal display which can 
carry out the enlarged display of the image of the number of pixels smaller than the number of pixels 
which a liquid crystal display has freely is desired. These are mainly realized by devising the 
configuration of the vertical-drive circuit of a liquid crystal display, and the drive approach. 
[0004] Furthermore, in displaying the image of the number of pixels smaller than the number of pixels 
which a liquid crystal display has, in order to make the black display the pixel of the upper and lower 
sides in which it remained outside the liquid crystal display field, or right and left, it is necessary to 
perform the black display writing of the pixel during a blanking period. 

[0005] In recent years, it is necessary to carry out [ in the liquid crystal projector to which spread is 
progressing as a big screen display and a display for presentations ] mirroring of the image about one 
panel among the liquid crystal displays of three sheets corresponding to red, green, and blue from the 
difference between reflection and the count of bending of the light which passed the liquid crystal 
display. Furthermore, the flexible liquid crystal display which can respond to front projection, rear 
projection, every floor, and ****** is called for with one liquid crystal projector equipment. For this 
reason, it is required that both the scanning circuits that constitute a vertical-drive circuit and a level 
drive circuit can be scanned bidirectionally. 

[0006] A liquid crystal display which can include all of a scanning mode which was explained above, an 
enlarged display, migration, black display writing, and a bidirectional scan is strongly desired as a liquid 
crystal display of multimedia age by which it comes. Hereafter, such a liquid crystal display is described 
as a multi-sink liquid crystal display. 

[0007] On the other hand, the miniaturization of a liquid crystal display and low cost-ization are aimed 
at, and development of the technique of integrating a circumference drive circuit is progressing on the 
same substrate as a liquid crystal display. A circumference drive circuit is divided into the vertical-drive 
circuit which scans the gate of the thin film transistor which forms a active-matrix array, and the level 
drive circuit which supplies a picture signal to a pixel. 

[0008] With the specific scanning mode, when displaying the image of the specific number of pixels, the 
shift register circuit is used as a scanning circuit used for a level drive circuit. However, when a shift 
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register circuit is used, it is difficult to realize the multi-sink liquid crystal display which could not 
perform the upper and lower sides and black display writing on either side, but was previously described 
during the perpendicular and the level blanking period from the limitation of circuit speed, and the 
limitation of the write-in frequency of a data signal, respectively. 

[0009] The address decoder is used for the scanning circuit for level drive circuits of current and a multi- 
sink liquid crystal display. Drawing 12 is drawing which used the address decoder for the horizontal 
scanning circuit 104 of the level drive circuit 103 and in which showing the configuration of the 
conventional liquid crystal display. As shown in drawing, the liquid crystal display consists of a active- 
matrix array 101 which displays an image, a vertical-drive circuit 102, and a level drive circuit 103. The 
control signal for choosing the sample hold switch 108 is inputted into the address decoder 105 two or 
more. The selected sample hold switch writes the data signal by which polyphase expansion was carried 
out in a data bus line for every block. Here, the case where the video signals SI -SI 6 by which 16 phase 
expansion was carried out are supplied is shown. The written-in data are usually held in the output side 
of the sample hold switch 108, and the sample hold capacity 109 for writing the held data in a pixel 
electrode is installed in it. 

[0010] Drawing 13 is drawing showing an example of the conventional drive approach of a liquid 
crystal display which used the address decoder for the scanning circuit for level drive circuits. Here, a 
vertical-drive circuit shall be a circuit corresponding to a multi-sink liquid crystal display. Moreover, the 
number of signal lines is made into 1280, and the number of control signals becomes AO /l, 14 of 
A6/A6 in that case. [ AO (/ expresses the reversal to logical level), Al/Al ] As shown in drawing, in the 
image write-in period, the clock signal is inputted into a control signal AO /l, A6/A6, and the clock 
period (i is the integers from 1 to 5) of A (i+1) is twice the clock period of Ai. [ AO, Al/Al ] By 
inputting such a control signal, the sampling pulse signals SP1, SP2, SP80 which scan the control 
line of a sample hold switch sequentially can be acquired. Consequently, a video signal can be sampled 
in order to the timing of time of day tl, t2, t3, t80, and it can write in a data bus line. 
[001 1] If an address decoder is used, the control line of the sample hold switch of arbitration can be 
chosen as 1 or two or more coincidence with the combination of the logical level of a control signal. 
Therefore, in the vertical black write-in period in a perpendicular blanking period, all the control lines of 
a sample hold switch can be chosen, and the sufficiently long time amount of up-and-down black 
display writing can be taken. Moreover, the sample hold switch corresponding to a black viewing area 
on either side can also be chosen as coincidence, and the sufficiently long time amount of black writing 
on either side can also be taken [ be / it / under / level blanking period / setting ]. The address decoder is 
used for the scanning circuit for level drive circuits of a multi-sink liquid crystal display for these 
reasons. 
[0012] 

[Problem(s) to be Solved by the Invention] As shown in drawing 12 , the address decoder is used for the 
conventional multi-sink liquid crystal display in the scanning circuit for level drive circuits. However, 
since the number of the control lines increases with increase of the number of signal lines, and reduction 
of the number of video-signal expansions in the case of an address decoder, problems, such as that a 
liquid crystal display module becomes large and becoming cost quantity, arise. For example, when the 
video signal the number of signal lines carried out [ the video signal ] 16 phase expansion by 1280 is 
inputted, 14 control terminals are needed. When the video signal by which 8 phase expansion was 
carried out is inputted at least 1280 with the still more nearly same number of signal lines, 16 control 
terminals are needed. 

[0013] Moreover, an address decoder has many control signals in this way, and it also has the problem 
of being easy to generate a noise in an output signal by the noise between control signals, or gap of 
timing in order to choose the address with the combination of the logical level of a control signal. 
[0014] On the other hand, although the number of a clock signal terminal required of the liquid crystal 
display which used the shift register for the scanning circuit for level drive circuits since a shift register 
is driven, and input signal terminals ends regardless of the number of the scanning lines about three in 
all, as stated previously, it cannot respond to a multi-sink liquid crystal display from the limitation of 
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circuit speed, and the limitation of a data signal write-in frequency with a shift register. 

[0015] The purpose of this invention is to offer small [ which can reduce sharply the number of the 

control signal terminals for driving the scanning circuit for level drive circuits compared with an address 

decoder and a noise does not generate in an output signal ], and the multi-sink liquid crystal display and 

its drive approach of low cost, in order to solve the above-mentioned trouble. 

[0016] 

[Means for Solving the Problem] The active-matrix array by which the switching element has been 
arranged at the intersection with the signal line of two or more scanning lines and plurality, [ invention / 
1st ] In the liquid crystal display which consists of a vertical-drive circuit which drives said scanning 
line, and a level drive circuit which drives said signal line N stage (N is positive integer) scanning circuit 
where a clock signal carries out a half period [ every ] sequential shift, and said level drive circuit 
outputs a pulse signal, Common connection of each 1st control terminal is made at every M piece (M is 
two or more integers). The 1st logic-gate circuit of an individual (NxM) where the control terminal by 
which common connection was made was connected to the output terminal of N individual of said 
scanning circuit, respectively, and common connection of each 2nd control terminal was made every 
individual (2xM-l), The 2nd logic-gate circuit of an individual (NxM) where the 1st control terminal 
was connected to the output terminal of said 1st logic-gate circuit, and common connection of the 2nd 
control terminal was made, Common connection of the control terminal is made at every J piece (J is a 
positive integer), the control terminal is connected to the output terminal of said 2nd logic-gate circuit, 
and the input terminal is characterized by consisting of sample hold switches of an individual (NxM) by 
which common connection was made every individual (J-l). 

[0017] The liquid crystal display of the 2nd invention is characterized by said 1st and 2nd logic-gate 
circuits being 2 input NAND circuits in the 1st invention. 

[0018] The liquid crystal display of the 3rd invention is characterized by equipping said scanning circuit 
with a means to shift a pulse signal bidirectionally in the 1st invention. 

[0019] The 4th invention is set to the drive approach of the 1st, 2nd, or 3rd liquid crystal display. When 
the sampling period of the video signal inputted into a liquid crystal display is set to T, The clock signal 
whose period is (2xMxT) is inputted into said scanning circuit. Pulse width is larger than 0 (M+l) (xT), 
and a pulse period hereafter (2xMxT), The pulse signals Al, A2, A (2xM) of a different (2xM) 
individual in which the phase carried out the sequential shift every [ T ] For the 2nd control terminal Dl, 
D2, D3, D (2xM) of the 1st logic-gate circuit of the aforementioned (NxM) individual It is 
characterized by inputting in order, respectively, and for the output of said 1st logic-gate circuit 
inputting into the 2nd control terminal of said 2nd logic-gate circuit the signal reflected in the output of 
said 2nd logic-gate circuit, and driving. 

[0020] When the 5th invention sets to T the sampling period of the video signal inputted into a liquid 
crystal display in the drive approach of the liquid crystal display the 3rd invention, The clock signal 
whose period is (2xMxT) is inputted into said scanning circuit. Pulse width is larger than 0 (M+l) (xT), 
and a pulse period hereafter (2xMxT), The pulse signals Al, A2, A (2xM) of a different (2xM) 
individual in which the phase carried out the sequential shift every [ T ] For the 2nd control terminal Dl, 
D2, D3, D (2xM) of the 1st logic-gate circuit of the aforementioned (NxM) individual It is 
characterized by inputting into respectively reverse sequence, and for the output of said 1st logic-gate 
circuit inputting into the 2nd control terminal of said 2nd logic-gate circuit the signal reflected in the 
output of said 2nd logic-gate circuit, and driving. 

[0021] The 6th invention is set to the 1st, the 2nd, or the drive approach of the liquid crystal display the 
3rd invention. In a perpendicular blanking period the output of said 2nd logic-gate circuit It is 
characterized by inputting into the 2nd control terminal of said 2nd logic-gate circuit the signal which is 
not reflected in the output of said 1st logic-gate circuit, and inputting the signal level equivalent to a 
black display into J input terminals of said sample hold switch. 

[0022] The 7th invention is set to the 1st, the 2nd, or the drive approach of the liquid crystal display the 
3rd invention. In a level blanking period, the frequency of the clock signal inputted into said scanning 
circuit is modulated in a frequency higher than during an image write-in period. Transmit a pulse signal 
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and the output of said scanning circuit the signal reflected in the output of said 1st logic-gate circuit 
during the transfer period It inputs into the 2nd control terminal of said 1st logic-gate circuit. The output 
of said 1st logic-gate circuit The signal reflected in the output of said 2nd logic-gate circuit is inputted 
into the 2nd control terminal of said 2nd logic-gate circuit, and it is characterized by inputting the signal 
level equivalent to a black display into J input terminals of said sample hold switch, and driving it. 
[0023] The active-matrix array by which the switching element has been arranged at the intersection 
with the signal line of two or more scanning lines and plurality, [ invention / 8th ] In the liquid crystal 
display which consists of a vertical-drive circuit which drives said scanning line, and a level drive circuit 
which drives said signal line N stage (N is positive integer) scanning circuit where a clock signal carries 
out a half period [ every ] sequential shift, and said level drive circuit outputs a pulse signal, Common 
connection of each 1st control terminal is made at every M piece (M is two or more integers). The 2nd 
logic-gate circuit of an individual (NxM) where the control terminal by which common connection was 
made was connected to the output terminal of N individual of said scanning circuit, respectively, and 
common connection of each 2nd control terminal was made every individual (2xM-l), The output-buffer 
circuit which makes an input signal the output signal of said logic-gate circuit, Common connection of 
the control terminal is made at every J piece (J is a positive integer), the control terminal is connected to 
the output terminal of said output-buffer circuit, and the input terminal is characterized by consisting of 
sample hold switches of an individual (NxM) by which common connection was made every individual 

(J-l). 

[0024] The 9th invention is set in the drive approach of the 8th liquid crystal display at a perpendicular 
blanking period. The clock signal of a predetermined period is inputted into said scanning circuit. The 
output of said scanning circuit The signal reflected in the output of said logic-gate circuit is inputted into 
the 2nd control terminal of said logic-gate circuit, and it is characterized by inputting the signal level 
equivalent to a black display into J input terminals of said sample hold switch, and driving it. 
[0025] 

[Example] Below, the liquid crystal display of this invention and the example of the drive approach are 
explained at a detail. 

[0026] Drawing 1 is drawing showing the 1st example of the liquid crystal display of this invention. The 
liquid crystal display consists of a active-matrix array 101 constituted by arranging a thin film transistor 
at the intersection of the scanning line and a signal line, a vertical-drive circuit 102 which drives the 
scanning line, and a level drive circuit 103 which drives a signal line. The level drive circuit 103 
consists of sample hold switches 108 which make a control signal the output signal of the horizontal 
scanning circuit 104 and its horizontal scanning circuit 104, as shown in drawing. Under the present 
circumstances, common connection of the control terminal of the sample hold switch 108 is made at a 
time in 16 pieces, and, on the other hand, common connection of that input terminal is made every 15 
pieces. 16 video signals are written in at a time in order through 16 sample hold switches by which 
sequential selection was made by inputting S16 into each input terminal from the video signal SI by 
which 16 phase expansion was carried out. The sample hold capacity 109 is the retention volume for 
holding the video signal written in the data bus line, and writing the held electrical potential difference 
in a pixel. 

[0027] The case where make the number of signal lines into 1280, and the video signal which carried 
out 16 phase expansion is inputted is shown by this example. In this case, as shown in drawing, the 80- 
bit horizontal scanning circuit 104 is needed. 

[0028] The horizontal scanning circuit 104 of the liquid crystal display of this example The 40-step 
scanning circuit 105-1 to 105-41 of the half bit pattern which carries out the sequential shift of the pulse 
signal inputted from the input terminal al 10 or the input terminal bill synchronizing with a clock 
signal as shown in drawing, Each output signals PI, P2, P40 of the half bit pattern scanning circuit 
105-1 to 105-41, The 1st NAND gate circuit 106-1 to 106-80 which makes an input signal control 
signals Dl, D2, D3, and D4, It consists of 2nd NAND gate 107-1 to 107-80 which makes an input signal 
each output signal of the 1st NAND gate circuit, and the common enable signal EN from an input 
terminal 112. To each output of the half bit pattern scanning circuit 105-1 to 105-41, the 1st two NAND 
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gate circuit is connected and it has been the description that all of the control signal of four adjoining 
NAND gate circuits differ. 

[0029] Moreover, the scanning circuit 105-1 to 105-41 of a half bit pattern has composition in which a 
bidirectional scan is possible. When scanning to an one direction, when scanning to hard flow, a pulse 
signal is inputted from an input terminal bill from an input terminal al 10. 

[0030] The circuit driven with the clock signal of two phases is used for the half bit pattern scanning 
circuit 105-1 to 105-41. Therefore, the number of driving signals required to drive the half bit pattern 
scanning circuit 105-1 to 105-41 becomes a total of four of two clock signals and two input signals also 
including the pulse signal inputted input terminal 111, when scanning to hard flow. Furthermore, the 
control signals D1-D4 of the 1st NAND gate circuit 106-1 to 106-80 and the enable signal EN of the 2nd 
NAND gate circuit are added, and the number of the driving signals inputted into the horizontal 
scanning circuit 104 has become a total of nine pieces. The number of these driving signals does not 
change, when the number of signal lines exceeds 1280, or even when the number of phase expansions of 
a video signal becomes small. 

[0031] On the other hand, when the address decoder used conventionally is applied to a horizontal 
scanning circuit, as stated previously, the number of control signals becomes 14 pieces. That is, in the 
liquid crystal display of this example, the number of the driving signal terminals of a horizontal 
scanning circuit is 9/14 [ conventional ]. Moreover, when the number of phase expansions of a video 
signal is set to 8, the number of the control signals of an address decoder becomes 16 pieces as stated 
previously, and the number of the driving signal terminals of the horizontal scanning circuit of this 
example becomes 9/16 [ conventional ]. 

[0032] Although it has the composition of making the number of stages of a half bit pattern scanning 
circuit into 40 steps, and inputting each of that output into the 1st two NAND gate circuit, in this 
example, each of that output may be carried out to the configuration inputted into the 1st four NAND 
gate circuit, using the number of stages of a half bit pattern scanning circuit as 20 steps. 
[0033] Moreover, in this example, as 1st and 2nd logic-gate circuit, although the NAND gate circuit is 
used, you may transpose to both NOR-gate circuits. In that case, it is necessary to input [ output signals / 
P1-P40 / of the half bit pattern scanning circuit 105-1 to 105-41 in this example ] a signal with opposite 
logical level into the 2nd NOR-gate circuit in the enable signal EN which inputs a signal with opposite 
logical level into the 1st NOR-gate circuit, and inputs it into the 2nd NAND gate circuit in this example. 
Furthermore, it is necessary to prepare the output-buffer circuit which reverses the output of the 2nd 
NOR-gate circuit. 

[0034] Drawing 2 is drawing showing the 1st example of the drive approach of the liquid crystal display 
of this invention. This example shows an example of the drive approach for writing a video signal in a 
data bus line using the liquid crystal display shown in drawing 1 . Hereafter, the drive approach is 
explained using drawing 2 . 

[0035] First, the clock signal CLK of a clock period (T (4xT) is the sampling period of a sample hold 
switch) and the pulse width from an input terminal al 10 input to the timing which shows the input pulse 
signal VSTa of (4xT) at drawing 2 , synchronize the input pulse signal to a clock signal, and carry out a 
sequential shift in the half bit pattern scanning circuit 105-1 to 105-41. Thereby, as each output signals 
P1-P40 of the half bit pattern scanning circuit 105-1 to 105-40, as shown in drawing, the pulse signal the 
phase carried out [ the pulse signal / pulse width ] the every (2xT) sequential shift by (4xT) is outputted. 
Since a scanning circuit is driven with the clock signal of two phases, it may usually input the clock 
signal in the relation between CLK and opposition from the outside as a clock signal. On the other hand, 
pulse width inputs to the timing (3xT) and a pulse period indicate the pulse signal in which (4xT) and a 
phase carried out the sequential shift every [ T ] to be to drawing 2 as control signals D1-D4 of the 1st 
NAND gate circuit 106-1 to 106-80. Moreover, a signal with high-level logical level is inputted as an 
enable signal EN of the 2nd NAND gate circuit 107-1 to 107-80. Consequently, the sampling pulse 
signal (3xT) and a phase carried out [ the signal / pulse width ] the sequential shift every [ T ] is acquired 
as output signals SP1-SP80 of the 2nd NAND gate circuit. As shown in drawing, the sample hold switch 
chosen by the sampling pulse signal is the timing tl, t2, t3, t80 to which a sampling pulse falls, 
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samples 16 phase parallel data signals SI -SI 6, and writes a video signal in a data bus line. 

[0036] As it explained above, a video signal can be written in a data bus line. 

[0037] Drawing 3 is drawing showing the 2nd example of the drive approach of the liquid crystal 

display of this invention. Although this example shows an example of the drive approach for writing a 

video signal in a data bus line like the 1st example shown in drawing 2 , it can raise sampling precision 

rather than the 1st example by the approach described below. 

[0038] First, it inputs to the timing the clock signal (T is the sampling period of the switch of sample 
hold) CLK of (4xT) and the pulse width from an input terminal al 10 indicate the input pulse signal 
VSTa of (4xT) to be to drawing 3 , and a clock period synchronizes the half bit pattern scanning circuit 
105-1 to 105-41 with a clock signal, and carries out the shifter of the input pulse signal to it one by one. 
Thereby, as each output signals P1-P40 of the half bit pattern scanning circuit 105-1 to 105-40, as shown 
in drawing, the pulse signal the phase carried out [ the pulse signal / pulse width ] the every (2xT) 
sequential shift by (4xT) is outputted. The drive approach so far is completely the same as that of the 1st 
example. 

[0039] On the other hand, pulse width inputs to the timing to which ((5/2) xT) and a pulse period show 
in drawing the pulse signal in which (4xT) and a phase carried out the sequential shift every [ T ] as 
control signals D1-D4 of the 1st NAND gate circuit 106-1 to 106-80. That is, it inputs to the falling time 
of day of the control pulse signal Dl to the timing which delayed the standup time of day of the control 
pulse signal D4 only (T/2). Moreover, a signal with high-level logical level is inputted as an enable 
signal EN of the 2nd NAND gate circuit 107-1 to 107-80. Consequently, the sampling pulse signal 
((5/2) xT) and a phase carried out [ the signal / pulse width ] the sequential shift every [ T ] is acquired 
as output signals SP1-SP80 of the 2nd NAND gate circuit. As shown in drawing, the sample hold switch 
chosen by the sampling pulse signal is the timing tl, t2, t3, t80 to which a sampling pulse falls, 
samples 16 phase parallel data signals SI -SI 6, and writes a video signal in a data bus line. 
[0040] As the difference from the 1st example is shown in drawing 3 in this example to the timing by 
which a video signal is sampled, and the timing to which other sampling pulse signals start being in 
agreement as the 1st example is shown in drawing 2 , in the timing by which a video signal is sampled, 
other sampling pulse signals are fixed points. Generally, in the standup time of day of a sampling pulse 
signal, and falling time of day, it is easy to generate a noise in the video signal inputted. Therefore, since 
the video signal containing a noise will be sampled like the 1st example when sampling time and the 
standup time of day of other sampling pulse signals are in agreement, sampling precision worsens. On 
the other hand, like the 2nd example, when sampling time and the standup time of day of other sampling 
pulse signals are shifted, since noise mixing from other sampling pulse signals is lost, it can raise 
sampling precision rather than the 1st example. 

[0041] As it explained above, a video signal can be written in a data bus line in a precision higher than 
the 1st example shown in drawing 2 . 

[0042] Drawing 4 is drawing showing the 3rd example of the drive approach of the liquid crystal display 
of this invention. Although this example shows an example of the drive approach for writing a video 
signal in a data bus line like the 1st and 2nd example shown in drawing 2 and drawing 3 , it can raise 
sampling precision rather than the 1st and 2nd example by the approach described below. 
[0043] First, a clock period inputs to the timing the clock signal (T is the sample period of a sampling 
hold switch) CLK of (4xT) and the pulse width from an input terminal al 10 indicate the input pulse 
signal VSTa of (4xT) to be at drawin g 4 , synchronizes the input pulse signal to a clock signal, and 
carries out a sequential shift in the half bit pattern scanning circuit 105-1 to 105-41. Thereby, as each 
output signals P1-P40 of the half bit pattern scanning circuit 105-1 to 105-40, as shown in drawing, the 
pulse signal the phase carried out [ the pulse signal / pulse width ] the every (2xT) sequential shift by 
(4xT) is outputted. The drive approach so far is completely the same as that of the 1st and 2nd examples. 

[0044] On the other hand, pulse width inputs to the timing to which (T/2) and a pulse period show in 
drawing the pulse signal in which (4xT) and a phase carried out the sequential shift every [ T ] as control 
signals D1-D4 of the 1st NAND gate circuit 106-1 to 106-80. That is, it inputs to the standup time of 
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day of the output pulse signal PI of a half bit pattern scanning circuit to the timing to which only 
((3xT) / 2) delayed the standup time of day of the control pulse signal DL Moreover, a signal with high- 
level logical level is inputted as an enable signal EN of the 2nd NAND gate circuit 107-1 to 107-80. 
Consequently, the sampling pulse signal (T/2) and a phase carried out [ the signal / pulse width ] the 
sequential shift every [ T ] is acquired as output signals SP1-SP80 of the 2nd NAM) gate circuit. As 
shown in drawing, the sample hold switch chosen by the sampling pulse signal is the timing tl, t2, t3, 
t80 to which a sampling pulse falls, carries out the sequential sampling of the 16 phase parallel data 
signals SI -SI 6, and writes a video signal in a data bus line. 

[0045] As the difference from the 1st example is shown in drawing 4 in this example to the timing by 
which a video signal is sampled, and the timing to which other sampling pulse signals start being in 
agreement as the 1st example is shown in drawing 2 , in the timing by which the video signal is 
sampled, other sampling pulse signals are fixed points. Therefore, sampling precision can be raised 
rather than the 1st example for the reason which explanation of the 2nd example explained by the way, 
and the same reason. 

[0046] The difference from the 2nd example is the point of having lost the overlap of a sampling pulse 
signal completely in this example to making it shifting, making three adjoining sampling pulse signals 
overlapping, in the 2nd example. Thus, while the sample hold switch is turned on by driving, the noise 
from other sampling pulse signals can be removed completely, and it can sample in a precision higher 
than the 2nd example. 

[0047] As it explained above, a video signal can be written in a data bus line in a precision higher than 
the 1st and 2nd example. However, by the drive approach of the 3rd example, since width of face of a 
sampling pulse is made shorter than sampling-period T, it is the effective drive approach to the case 
where allowances are in the sampling frequency of a sample hold switch. 

[0048] Moreover, in the 3rd example, since the standup of the output pulse signal of a half bit pattern 
scanning circuit inputted into the 1st NAND gate circuit and the control pulse signals D1-D4 and the 
timing of falling are shifted, the noise produced by the cross talk and the hazard can be erased 
completely. 

[0049] Drawin g 5 is drawing showing the 4th example of the drive approach of the liquid crystal display 
of this invention. Although this example shows an example of the drive approach for writing a video 
signal in a data bus line like the 1st example of the drive approach using the liquid crystal display shown 
in drawin g 1 , it differs from the 1st example at the point which scans a active-matrix array to hard flow. 
Hereafter, the drive approach is explained using drawing 5 . 

[0050] First, a clock period inputs into the half bit pattern scanning circuit 105-1 to 105-41 to the timing 
which shows the input pulse signal VSTb of (4xT) to drawing 5 , and synchronizes the input pulse signal 
with it to a clock signal, and the clock signal (T is a scanning-line selection period) CLK of (4xT) and 
the pulse width from an input terminal bl 1 1 are sequence contrary to the 1st example, and carry out a 
sequential shift, this shows in drawing as each output signals P1-P40 of the half bit pattern scanning 
circuit 105-2 to 105-41 - as - pulse width - (4xT) - every [ a phase ] - (2xT) the pulse signal which 
carried out the sequential shift is outputted in reverse sequence. Since a scanning circuit drives with the 
clock signal of two phases, it may consider as a clock signal and may usually input the clock signal in 
the relation between CLK and opposition from the outside. On the other hand, pulse width inputs the 
pulse signal which carried out the sequential shift every [ T ] in the sequence that (4xT) and a phase 
have reverse (3xT) and pulse period to the timing shown in drawing as control signals D1-D4 of the 1st 
NAND gate circuit 106-1 to 106-80. Moreover, a signal with high-level logical level is inputted as an 
enable signal EN of the 2nd NAND gate circuit 107-1 to 107-80. consequently - as the output signals 
SP1-SP80 of the 2nd NAND gate circuit - pulse width - (3xT) and a phase - every [ T ] - the 
sampling pulse signal which carried out the sequential shift is acquired in reverse sequence. As shown in 
drawing, the sample hold switch chosen by the sampling pulse signal is the timing tl, t2, t3, t80 to 
which a sampling pulse falls, samples 16 phase parallel data signals SI -SI 6, and writes a video signal in 
a data bus line. 

[0051] As it explained above, it is the direction of right-and-left reverse in the 1st example 1, and a 
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video signal can be written in a data bus line. That is, right-and-left reversal can be carried out and an 
image can be displayed. 

[0052] Drawing 6 is drawing showing the 5th example of the drive approach of the liquid crystal display 
of this invention. This example shows an example of the drive approach which carries out the black 
display writing of the pixel field of the upper and lower sides which remained during the perpendicular 
blanking period, when displaying the image of the number of pixels smaller than the number of pixels 
which a liquid crystal display has using the liquid crystal display shown in drawing 1 . Here, the case 
where the black display writing of each upper and lower sides of every 128 lines is carried out is shown. 
Hereafter, the drive approach is explained using drawing 6 . 

[0053] First, the input signal VSTa from clock signal CLK and an input terminal al 10 inputted into the 
half bit pattern scanning circuit 105-1 to 105-41 during a perpendicular blanking period is made low- 
level regularity. Under the present circumstances, the data of a pulse signal shall not be held but shall be 
altogether swept out by the half bit pattern scanning circuit 105-1 to 105-41. Thereby, the output signals 
P1-P40 of the half bit pattern scanning circuit 105-1 to 105-40 turn into a signal of low-level regularity, 
as shown in drawing. On the other hand, logical level inputs the signal of low-level regularity as control 
signals D1-D4 of the 1st NAND gate circuit 106-1 to 106-80. Moreover, as shown in drawing, in the 
time of day of tl, the logical level of the enable signal EN of the 2nd NAND gate circuit 107-1 to 107- 
80 is switched to a low level from high level. Then, in the time of day of t4, the logical level of the 
enable signal EN is switched high-level from a low level. Consequently, a signal with high-level period 
of tl to t4 and logical level is outputted as output signals SP1-SP80 of the 2nd NAND gate circuit. 
Thereby, the period of tl to t4 and all sample hold switches can be made into an ON state. 
[0054] On the other hand, in the period of t2 to t3, the gate pulse signals GP1-GP128 of Rhine which 
carries out vertical black display writing, and logical level of GP899-GP1024 are made high-level. 
Moreover, the fixed signal of a black display is inputted as video signals SI -SI 6. 
[0055] Thus, by driving, in the period of t2 to t3, all of 1280 sample hold switches and the pixel switch 
connected to each upper and lower sides of 128 lines can be made into an ON state, and the video signal 
for the black display inputted at this time can be written in 256-line coincidence. Under the present 
circumstances, the long time amount which can write a black status signal in the pixel for 256 lines 
enough is taken as time amount of t2 to t3 which performs vertical black writing. 
[0056] Vertical black writing can be performed during a perpendicular blanking period as mentioned 
above. 

[0057] Drawing 7 and drawing 8 (arrangement of drawing 7 and drawing 8 is shown in drawing 9 ) are 
drawings showing the 6th example of the drive approach of the liquid crystal display of this invention. 
This example shows an example of the drive approach which carries out the black writing of the pixel 
field of the surplus right and left in a level blanking period, when displaying the image of the number of 
pixels smaller than the number of pixels which a liquid crystal display has using the liquid crystal 
display shown in drawing 1 . Here, the drive approach in the case of carrying out the black writing of 
128 every trains of the right and left is shown. Hereafter, the drive approach is explained using drawing 
7 and drawing 8 . 

[0058] First, during a level blanking period, a clock period inputs to the timing the clock signal 
(sampling period of a sample hold switch [ in / in T / an image write-in period ]) CLK of (2xT) and the 
pulse width from an input terminal al 10 indicate the input pulse signal VSTa of (2xT) to be at drawing 
7 , synchronizes the input pulse signal to a clock signal, and carries out a sequential shift in the half bit 
pattern scanning circuit 105-1 to 105-41. Thereby, as each output signals P1-P4 of the half bit pattern 
scanning circuit 105-1 to 105-4, as shown in drawing, the pulse signal the phase carried out [ the pulse 
signal / pulse width ] the sequential shift every [ T ] by (2xT) is outputted. Since a scanning circuit is 
driven with the clock signal of two phases, it may usually input the clock signal in the relation between 
CLK and opposition from the outside as a clock signal. On the other hand, the signal with high-level 
logical level is inputted as control signals D1-D4 of the 1st NAND gate circuit 106-1 to 106-80. 
Furthermore, the signal with high-level logical level is inputted as an enable signal EN of the 2nd 
NAND gate circuit 107-1 to 107-80. Consequently, the sampling pulse signal the phase carried out [ the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/21/2007 



JP,08-122748,A [DETAILED DESCRIPTION] 



Page 9 of 11 



signal / pulse width ] the sequential shift every [ T ] every other piece by (2xT) is acquired as output 
signals SP1-SP8 of the 2nd NAND gate circuit. 

[0059] In this level blanking period, by inputting the signal level of a black display as video signals Sl- 
S16 In each time of day tl, t2, t3, and t4 when the sampling pulse signal SP 1, SP2 and SP3, SP4 and 
SP5, and SP6, SP7 and SP8 fall A black status signal is sampled and it is written in the data bus lines 
DS1-DS32, DS33-DS64, DS65-DS96, and DS97-DS128 one by one. The black display writing for left- 
hand side 128 train can be performed [ in / as mentioned above / this level blanking period ]. 
[0060] In the image write-in period following this level blanking period, it drives like the drive approach 
of the 1st example shown in drawing 2 . First, the period of a clock signal CLK is modulated from (2xT) 
to (4xT). Thus, by becoming irregular, the pulse signal (4xT) and a phase carried out [ the pulse signal / 
pulse width ] the every (2xT) sequential shift is obtained as an output signal of the half bit pattern 
scanning circuit 105-5 to 105-36. Actuation is not influenced although pulse width is (5xT) about the 
pulse signal P6. On the other hand, pulse width inputs to the timing to which (3xT) and a pulse period 
show in drawing the pulse signal in which (4xT) and a phase carried out the sequential shift every [ T ] 
as control signals D1-D4 of the 1st NAND gate circuit 106-1 to 106-80. Moreover, a signal with high- 
level logical level is inputted as an enable signal EN of the 2nd NAND gate circuit 107-1 to 107-80. 
Consequently, the sampling pulse signal (3xT) and a phase carried out [ the signal / pulse width ] the 
sequential shift every [ T ] is acquired as output signals SP9-SP72 of the 2nd NAND gate circuit. The 
sample hold switch chosen by the sampling pulse signal is the timing to which a sampling pulse falls, 
samples 16 phase parallel data signals SI -SI 6, and writes a video signal in the data bus lines DS129- 
DS1152. 

[0061] In the level blanking period following an image write-in period, the black display writing of 
right-hand side 128 train is performed. First, the period of the clock signal of the half bit pattern 
scanning circuit 105-1 to 105-41 is modulated from (4xT) to (2xT). Thereby, as each output signals P37- 
P40 of the half bit pattern scanning circuit 105-37 to 105-40, as shown in drawing, the pulse signal the 
phase carried out [ the pulse signal / pulse width ] the sequential shift every [ T ] by (2xT) is outputted. 
Actuation is not influenced although pulse width is (3xT) about pulse signals P37 and P38, respectively 
(4xT). On the other hand, a signal with high-level logical level is inputted as control signals D1-D4 of 
the 1st NAND gate circuit 106-1 to 106-80. Furthermore, the signal with high-level logical level is 
inputted as an enable signal EN of the 2nd NAND gate circuit. Consequently, the sampling pulse signal 
the phase carried out [ the signal / pulse width ] the sequential shift every [ T ] every other piece by 
(2xT) is acquired as an output signal of the 2nd NAND gate circuit 107-1 to 107-80. however - the 
sampling pulse signals SP73 and SP74, and SP75 and SP76 — pulse width — respectively — it is [ and / 
(3xT) / (4xT) ]. On the other hand in this level blanking period, by inputting the signal level of a black 
display as video signals SI -SI 6 In each time of day t5, t6, t7, and t8 when the sampling pulse signal SP 
73, SP74 and SP75, SP76 and SP77, and SP78, SP79 and SP80 fall A black status signal is sampled and 
it is written in the data bus lines DS1153-DS1184, DS1 185-DS1216, DS1217-DS1248, and DS1249- 
DS1280 one by one. The black display writing for right-hand side 128 train can be performed [ in / as 
mentioned above / this level blanking period ]. 

[0062] As explained above, black display writing on either side can be performed using the liquid 
crystal display shown in drawing 1 . 

[0063] Drawing 10 is drawing showing the 2nd example of the liquid crystal display of this invention. 
The difference from the liquid crystal display of the 1st example shown in drawing 1 is the point of 
having transposed the 2nd NAND gate circuit 107-1 to 107-80 of drawing 1 to the reversal output-buffer 
circuit 802-1 to 802-80. Other configurations are the same as that of the 1st example. Namely, the 
horizontal scanning circuit 104 of the liquid crystal display of this example The 40-step scanning circuit 
105-1 to 105-41 of the half bit pattern which carries out the sequential shift of the pulse signal inputted 
from the input terminal 110 synchronizing with a clock signal as shown in drawing, Each output signals 
PI, P2, P40 of the half bit pattern scanning circuit 105-1 to 105-41, It consists of a NAND gate 
circuit 801-1 to 801-80 which makes an input signal control signals Dl, D2, D3, and D4, and a reversal 
output-buffer circuit 802-1 to 802-80 which makes an input signal each output signal of the NAND gate 
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circuit. To each output of the half bit pattern scanning circuit 105-1 to 105-41, two NAND gate circuits 
are connected and it has been the description that all the control signals of the NAND gate circuit of 
adjoining 4 configurations differ. 

[0064] Moreover, the scanning circuit 105-1 to 105-41 of a half bit pattern has composition in which a 
bidirectional scan is possible. When scanning to hard flow, a pulse signal is inputted from an input 
terminal bill. 

[0065] The circuit driven with the clock signal of two phases is used for the half bit pattern scanning 
circuit 105-1 to 105-41. Therefore, the number of driving signals required to drive the half bit pattern 
scanning circuit 105-1 to 105-41 becomes a total of four of two clock signals and two input signals also 
including the pulse signal inputted when scanning to hard flow. Furthermore, the control signals D1-D4 
of the NAND gate circuit 801-1 to 801-80 are added, and the number of the driving signals inputted into 
the horizontal scanning circuit 104 has become a total of eight pieces. The number of these driving 
signals does not change, when the number of signal lines exceeds 1280, or even when the number of 
phase expansions of a video signal becomes small. On the other hand, when the address decoder used 
conventionally is applied to a horizontal scanning circuit, the number of control signals becomes 14 
pieces at the appearance described previously. That is, in the liquid crystal display of this example, the 
number of the driving signal terminals of a horizontal scanning circuit is conventional four sevenths. 
Moreover, when the number of phase expansions of a video signal is set to 8, the number of the control 
signals of an address decoder becomes 16 pieces as stated previously, and the number of the driving 
signal terminals of the horizontal scanning circuit of this example serves as half [ conventional ]. 
[0066] Although it has the composition of inputting each of that output into two NAND gate circuits, 
using the number of stages of a half bit pattern scanning circuit as 40 steps, in this example, each of that 
output may be carried out to the configuration inputted into four NAND gate circuits, using the number 
of stages of a half bit pattern scanning circuit as 20 steps. 

[0067] Moreover, in this example, as a logic-gate circuit, although the NAND gate circuit is used, you 
may transpose to a NOR-gate circuit. In that case, in the output signals P1-P40 of the half bit pattern 
scanning circuit 105-1 to 105-41 in this example, logical level needs to input an opposite signal into a 
NOR-gate circuit, and needs to make a reversal output-buffer circuit a normal rotation output-buffer 
circuit. 

[0068] Drawing 1 1 is drawing showing the 7th example of the drive approach of the liquid crystal 
display of this invention. This example shows an example of the drive approach which carries out the 
black writing of the pixel field of the upper and lower sides which remained during the perpendicular 
blanking period, when displaying the image of the number of pixels smaller than the number of pixels 
which a liquid crystal display has using the liquid crystal display shown in drawing 10 . Here, the case 
where the black display writing of each upper and lower sides of every 128 lines is carried out is shown. 
Hereafter, the drive approach is explained using drawing 1 1 . 

[0069] First, the clock signal CLK of predetermined clock period TB and the pulse width from an input 
terminal al 10 input to the timing which shows the input pulse signal VSTa of TB at drawing 1 1 , 
synchronize the input pulse signal to a clock signal, and carry out a sequential shift in the half bit pattern 
scanning circuit 105-1 to 105-41. Thereby, as each output signals P1-P40 of the half bit pattern scanning 
circuit 105-1 to 105-41, as shown in drawing, the pulse signal the phase carried out [ the pulse signal / 
pulse width ] the every (TB/2) sequential shift by TB is outputted. Since a scanning circuit is driven with 
the clock signal of two phases, it may usually input the clock signal in the relation between CLK and 
opposition from the outside as a clock signal. On the other hand, a signal with high-level logical level is 
inputted as control signals D1-D4 of the NAND gate circuit 801-1 to 801-80. Consequently, the 
sampling pulse signal the phase carried out [ the signal / pulse width ] the every (TB/2) sequential shift 
every other [ TB and ] piece is acquired as output signals SP1-SP80 of the output-buffer circuit 802-1 to 
802-80. 

[0070] In this perpendicular blanking period, by inputting the signal level of a black display as video 
signals S1-S16 In each time of day tl, t2, t3, t40 when the sampling pulse signal SP 1, SP2 and SP3, 
SP4, SP5 and SP6, SP79 and SP80 fall A black status signal is sampled and it is written in the data 
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bus lines DS1-DS32, DS33-DS64, DS65-DS96, DS1249-DS1280 one by one. At this time, the gate 

pulse signals GP1-GP128 of Rhine which carries out vertical black display writing, and logical level of 

GP899-GP1024 are made high-level. Consequently, the black status signal written in the data bus line 

can be written in the pixel of each upper and lower sides of 128 lines. 

[0071] As it explained above, up-and-down black display writing can be performed during a 

perpendicular blanking period using the liquid crystal display shown in drawing 10 . 

[0072] In this example, although pulse width of the pulse signal inputted into the half bit pattern 

scanning circuit 105-1 to 105-41 was set to TB, you may consider as (LxTB) (L is two or more 

integers). In that case, the pulse width of the sampling pulse signal outputted from an output-buffer 

circuit serves as (LxTB), and becomes possible [ lengthening the period which writes a black status 

signal in a data bus line ]. 

[0073] Moreover, the drive approach of this example is also applicable to the liquid crystal display 
shown in drawing 1 . In that case, what is necessary is just to input the signal with high-level logical 
level as an enable signal of the 2nd NAND gate circuit. 

[0074] The liquid crystal display of this example is accumulated on a glass substrate, and produces a 
polycrystalline silicon thin film transistor. Although the vertical-drive circuit and the level drive circuit 
were constituted from a CMOS static circuit, constituting from a CMOS dynamic circuit is also possible. 
Moreover, in this example, although the polycrystalline silicon thin film transistor was used, it is also 
possible to form by other thin film transistors which adopted the amorphous silicon, the cadmium 
selenium, etc. as the semi-conductor layer. Moreover, it is also possible to constitute from a single- 
crystal-silicon MOS transistor. 
[0075] 

[Effect of the Invention] If the liquid crystal display and its drive approach of this invention are applied 
as explained above, since the number of the controlling elements inputted into the level drive circuit of a 
multi-sink liquid crystal display is reducible from 9/14 to one half extent, it is very effective when 
attaining miniaturization of a multi-sink liquid crystal display, and low cost-ization. This effectiveness 
becomes remarkable with increase of the number of pixels of a liquid crystal display, and reduction of 
the number of phase expansions of a video signal to input. 

[0076] Furthermore, since the noise by the cross talk of a control signal does not occur at all, it can 
operate a liquid crystal display to stability. 
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[Drawing 4] 
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[Drawing 6] 
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[Drawing 10] 
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